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Description 

[0001] The present invention relates to a system for 
evulsing an elongated subcutaneous tissue represent- 
ed by a subcutaneous blood vessel, such as a saphen- 
ous vein, by using an endoscope. 
[0002] When, for example, an operation for bypassing 
a blood vessel in the heart is performed, a saphenous 
vein existing in the leg of the body is extracted in order 
to use the saphenous vein as a bypass blood vessel. 
When the saphenous vein is extracted, an operation for 
separating the saphenous vein from other textures is in- 
itially required. The upper texture of the saphenous vein 
has a structure formed by sequentially stacking the con- 
nective tissue covering the saphenous vein, and fat and 
the skin formed on the connective tissue. 
[0003] When an operation for extracting the subcuta- 
neous blood vessel, such as the saphenous vein in the 
lower extremity, is performed, the skin is incised along 
the blood vessel below the skin with, for example, a 
knife. Then, the subcutaneous tissue, such as the pan- 
niculus adiposis, in the lower layer of the skin and the 
connective tissue on the blood vessel are incised so that 
the blood vessel having a length intended to be extract- 
ed is exposed. The two ends of the exposed blood ves- 
sels cut and taken out to the outside of the body. How- 
ever, the extracting operation results in the skin being 
considerably incised, an excessively long time is re- 
quired to be cured for the patient. What is worse, the 
incised portion is scarred and hardened, thus causing a 
problem to arise in that the patient has a cramp in the 
leg when moves the leg and thus the patient feels a pain. 
[0004] Accordingly, it might be considered feasible to 
extract the subcutaneous blood vessel, such as the 
saphenous vein, through a small cut portion on the skin 
in the lower extremity. The other methods for extracting 
the subcutaneous blood vessel, such as the saphenous 
vein, through a small cut portion of the skin have been 
disclosed in, for example, U.S. Patent No. 4,793,346 
and U.S. Patent No. 5,373,840. Especially, the method 
disclosed in U.S. Patent No. 5,373,840 is concerned 
with extracting the subcutaneous blood vessel by using 
an endoscope. 

[0005] The method disclosed in U.S. Patent No, 
4,793,346 has the steps of incising the skin of the lower 
extremity; inserting, through the incised portion, a tube 
having an inner diameter somewhat larger than the out- 
er diameter of the vein; and allowing an electric current 
to flow through a knife disposed at the leading end of 
the tube, so that the tube is moved forwards while being 
rotated. As a result, the side branches of the vein are 
cauterized and cut by the knife so that the vein is ex- 
tracted. 

[0006] The method disclosed in U.S. Patent No. 
5,373,840 is arranged to use an endoscope having a 
channel extending longitudinally to take out an end of 
the blood vessel, to be extracted, through a cut portion 
of the body of a patient. Thus, the blood vessel is held 



by a grip means through the channel of the endoscope 
and the blood vessel is removed by cutting. Thus, US-A- 
5,373,840 shows a system for evulsing an elongated 
subcutaneous tissue with an endoscope to be inserted 

5 into subcutaneous tissue through a skin cut portion to 
observe the elongated tissue to be evulsed and existing 
under the skin, dissecting means to be inserted into the 
subcutaneous tissue through said skin cut portion so as 
to dissect the elongated tissue to be evulsed from sur- 

10 rounding tissues and treatment tools to perform treat- 
ment required to evulse the elongated tissue to be 
evulsed. 

[0007] However, the method disclosed in U.S. Patent 
No. 4,793,346 is a method of blindly moving forwards 

'5 the tube having the knife. Therefore, the foregoing meth- 
od has a risk of the saphenous vein, intended to be ex- 
tracted, being undesirably cut in addition to the fact that 
the saphenous vein is not straight in general. Moreover, 
the method has a risk of the saphenous vein being burnt 

20 thermally due to the electric current allowed to flow from 
the knife. 

[0008] With the method disclosed in U.S. Patent No. 
5,373,840, the endoscope is moved forwards along the 
blood vessel and a any one of a variety of treatment tools 

25 is inserted into the body through the channel of the en- 
doscope. Then, the tissue is ablated by the treatment 
tool while being observed through the endoscope so 
that the blood vessel is treated. The treatment tool car- 
ries out the treatment of the blood vessel in front of the 

30 channel through which that part of the blood vessel, 
which is already treated and separated from the sur- 
rounding tissue, is lead to the outside of the body. There- 
fore, a too complicated operation is required and a long 
time is required to complete the operation. What is 

35 worse, if the objective lens of the endoscope is contam- 
inated with blood or the like, a complicated operation is 
required in which all of the devices are removed to the 
outside of the body, 

[0009] In a case where the skin is cut to permit the 
40 endoscope and the treatment tool to be inserted into the 
lower extremity through the cut portion so as to extract, 
the subcutaneous blood vessel, a cavity is required 
around the subcutaneous blood vessel because the 
blood vessel exists under the skin in which no cavity ex- 
45 ists. That is, the blood vessel and the other portions in- 
cluding the connective tissue are required to be consid- 
erably apart from each other so as to form a working 
space between the blood vessel and the connective tis- 
sue to extract the blood vessel. However, a cavity can- 
50 not easily be formed around the subcutaneous blood 
vessel because the subcutaneous tissue, such as the 
panniculus adiposis, and the connective tissue on the 
blood vessel exist around the subcutaneous btood ves- 
sel. 

55 [0010] A cannula for forming a cavity, into which the 
endoscope and the treatment tool can be inserted, in 
the body and which permits treatment and observation 
of a diseased part to be performed in the cavity with the 
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endoscope has been disclosed in, for example, 
W093/1 0704. The cannula has a body formed into a cy- 
lindrical shape having two opened ends. Moreover, a slit 
is formed along the axis of the cylindrical body of the 
cannula. The cannula is used such that the leading end 
of the body of the cannula is introduced into the body 
through a incised portion of the skin, and then its leading 
end is discharged to the outside of the body through an- 
other incised portion so that the two end openings are 
exposed and thus a cavity is formed in the body cavity. 
After the cavity has been formed in the body cavity by 
the cannula, the endoscope is introduced into the can- 
nula through one of the openings of the body of the can- 
nula, that is, into the cavity formed by the cannula. More- 
over, a treatment tool is, through another opening or the 
slit of the body of the cannula, introduced into the cavity 
formed by the cannula. Thus, while observing the dis- 
eased part through the endoscope, the diseased part 
can be treated by the treatment tool, 
[001 1 ] Although the cannula is suitable to be in an op- 
eration for ablating a diseased part in the fibrous tissue 
as is performed in surgical treatment of a carpal tunnel 
syndrome, the cannula is unsuitable to be in an opera- 
tion for extracting the subcutaneous blood vessel, such 
as the saphenous vein in the lower extremity, because 
a satisfactorily large cavity cannot be formed. If a satis- 
factorily large cavity cannot be formed, the endoscope 
and the treatment tool inserted into the cavity cannot 
easily be manipulated. Thus, the subject tissue and the 
surrounding tissues can easily be damaged. 
[0012] As described above, the operator must pay 
great attention to protect the subcutaneous tissue from 
being damaged when the operator treats a portion in the 
vicinity of the subcutaneous tissue, such as the blood 
vessel and the nerve. However, the ablating operation 
and the incising operation, to be performed just above 
the saphenous vein intended to be extracted, have a risk 
of the saphenous vein being damaged by the treatment 
tool or the like during the operation. The operation for 
forming a cavity under the skin has a similar risk. The 
saphenous vein for use as a bypass blood vessel in the 
heart is required to be extracted while being protected 
from any damage. The foregoing requirement is not lim- 
ited to the extraction of the saphenous vein. Also the 
same requirement arises in any case where the tissues, 
which must be protected, exist near the portion in which 
a treatment operation is performed. 
[0013] On the other hand, a technique has been de- 
veloped which has an arrangement such that a hood is 
attached to the insertion portion of the endoscope to pro- 
tect an observation window of the endoscope from being 
contaminated due to adhesion of the tissue of the or- 
ganism to the observation window and to form a space 
which permits an observation to be performed with the 
endoscope when the tissue of the organism, such as the 
subcutaneous tissue, having no cavity therein is ob- 
served and treated by using the endoscope. The fore- 
going objects are important facts when the subcutane- 



ous tissue is evulsed. 

[0014] The applicant of the present invention has ap- 
plied a sheath which serves as the hood to be attached 
to the insertion portion of the endoscope and which has 
5 an cylindrical shape having an opened leading end (re- 
fer to Japanese Patent Application No. 7-1 72466) and 
a hood having a shape capable of completely covering 
the endoscope and suitable to excise the tissue (refer 
to Japanese Patent Application No. 7-172139). Moreo- 

10 ver, a hood has been disclosed in Japanese Patent Pub- 
lication No. 4-10328, the hood having an opening 
formed on the side surface thereof for permitting a treat- 
ment tool, such as a knife, to be inserted through the 
opening. Another hood has been disclosed in 

15 W094/1 1 052, the hood having atubularbody, into which 
the endoscope is inserted and which has the end that 
can be opened for permitting a visual field to be main- 
tained for the endoscope when the observation and 
treatment are performed. In Japanese Patent Publica- 

20 tion No. 4-1 7648, a hood having a window which can be 
opened and closed for the treatment tool has been dis- 
closed. In relation to the hoods disclosed as described 
. above, a tracheal unit consisting of an outer tube and 
an internal needle has been disclosed in Japanese Util- 

25 ity Model Publication No. 56-1 66006, the internal needle 
of the tracheal unit having a HF electrode attached 
thereto. In Japanese Utility Model Laid-Open No. 
5-161660, a tracheal unit having a transparent leading 
end has been disclosed. The tracheal unit is combined 

30 with an endoscope and a laser beam unit. 

[0015] As described above, in recent years, the treat- 
ment using an endoscope has been performed in a por- 
tion in which no cavity exists, as has been performed 
when the blood vessel in the human body is treated. In 

35 this case, also a technique is employed in which any of 
the various hoods is attached to the insertion portion of 
the endoscope; and the endoscope is moved forwards 
while excising the portion between the tissues of the or- 
ganism having no cavity. If the hood abuts against, for 

<o example, the fasciae between muscles during the oper- 
ation of inserting the endoscope, only a sluggish oper- 
ation using the hood encounters a great difficulty in in- 
cising the fasciae. If bleeding takes place unintentionally 
during the operation for excising the tissue, hemostasis 

45 is required. However, the conventional techniques can- 
not smoothly solve the foregoing problems. 
[0016] That is, the technique disclosed in Japanese 
Patent Application No. 7- 1 721 39 permits only a sluggish 
operation to be performed such that the leading end of 

50 the hood is forcibly inserted into the tissue of the organ- 
ism when, for example, an operation for incising the fas- 
ciae between the muscles is performed. Thus, the tech- 
nique encounters a problem in that the operation effi- 
ciency cannot be improved. Moreover, when hemosta- 

55 sis of a bleeding portion is intended, a complicated op- 
eration is required such that another hemostasis means 
is, in parallel, inserted between tissues. The hood dis- 
closed in Japanese Patent Laid-Open No. 4-10328 and 
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having the opening in the side — surface thereof cannot 
effectively incise and/or excise the tissue of the organ- 
ism in front of the endoscope in the case where the treat- 
ment tool, such as a knife, is inserted through the open- 
ing. Moreover, since no hemostasis means is provided, 
hemostasis of the bleeding portion cannot effectively be 
performed. Although the techniques disclosed in Japa- 
nese Patent Application No. 7-172466, Japanese Pat- 
ent Publication No. 4-17648 and WO94/11052 are able 
to solve the foregoing problems by inserting an incising 
tool and a hemostasis tool into the body through the 
treatment tool channel of the endoscope, another prob- 
lem arises in that the operation for inserting and drawing 
the treatment tool to and from the treatment toot channel 
of the endoscope and the operations of the treatment 
tools are too complicated. Since the technique disclosed 
in WO94/11052 has the structure such that the tubular 
body into which the endoscope is inserted is not trans- 
parent, the excising operation is required to be blindly 
performed. Thus, the operation cannot easily be com- 
pleted and a problem arises in keeping safety. 
[001 7] An object of the present invention is to provide 
a system f or evulsing an elongated subcutaneous tissue 
which is capable of easily and safely evulsing the elon- 
gated subcutaneous tissue, represented by the subcu- 
taneous blood vessel, such as the saphenous vein, 
while observing the portion to be evulsed through an en- 
doscope. 

[0018] The object of the present invention can be 
achieved by the following system for evulsing an elon- 
gated subcutaneous tissue: that is, according to one as- 
pect of the present invention, there is provided a system 
for evulsing an elongated subcutaneous tissue, com- 
prising: an endoscope to be inserted into subcutaneous 
tissue through a skin cut portion in order to observe an 
elongated tissue below the skin which is a subject to be 
evulsed; excising (dissecting) means to be inserted into 
the subcutaneous tissue through the skin cut portion 
and capable of excising the elongated tissue, which is 
the subject to be evulsed, from surrounding tissues in 
order to form a cavity along the elongated tissue, which 
is the subject to be evulsed, and below the skin; elon- 
gated cavity maintaining means to be inserted into the 
elongated cavity formed by the excising means through 
the skin cut portion and retained in the elongated cavity 
in order to maintain a treatment space by itself around 
the elongated tissue, which is the subject to be evulsed, 
for permitting the endoscope to be inserted and drawn 
and treatment of the elongated tissue, which is the sub- 
ject to be evuised, to be performed; and at least one 
treatment tool to be inserted into the treatment space 
maintained by the elongated cavity maintaining means 
to perform the treatment required to evulse the elongat- 
ed tissue, which is the subject to be evulsed, in the treat- 
ment space. 

[0019] This solution is different from the balloon dis- 
section apparatus disclosed in intermediate document 
WO 96/00597, wherein the step of insufflation of gas 



from an external source outside the body over an airtight 
seal and a fitting outside the cavity is proposed to main- 
tain the cavity around a tissue and provide a treatment 
space. There against, in the present invention, cavity 

5 maintaining is carried out by elongated cavity maintain- 
ing means to be inserted from the skin cut portion into 
the elongated cavity in the body. 
[0020] This invention can be more fully understood 
from the following detailed description when taken in 

10 conjunction with the accompanying drawings, in which: 

FIG. 1 is diagram showing a state where a skin cut 
portion is formed in the lower extremity to apply a 
system for evulsing an elongated subcutaneous tis- 
15 sue according to a first embodiment of the present 
invention; 

FIG. 2A is a cross sectional view taken along line 
2A-2A of FIG. 1 ; 

FIG. 2B is a cross sectional view showing a state 
20 where an excising member has been inserted into 
the subcutaneous tissue and corresponding to FIG. 
2A; 

FIG. 2C is a cross sectional view showing a state 
where a tissue protective tool has been inserted into 
25 the subcutaneous tissue and corresponding to FIG. 
2A; 

FIG; 2D is a cross sectional view showing a state 
where the tissue protective tool and a cavity forming 
tool have been inserted into the subcutaneous tis- 
30 sue and corresponding to FIG. 2A; 

FIG. 2E is a cross sectional view showing a state 
where a cavity maintaining tool has been inserted 
into the subcutaneous tissue and corresponding to 
FIG. 2A; 

35 FIG. 3 is a side view showing a hard endoscope 
forming the system for evulsing subcutaneous tis- 
sue according to the first embodiment of the present 
invention; 

FIG. 4A is a plan view showing the excising member 
40 forming the system for evulsing subcutaneous tis- 
sue according to the first embodiment of the present 
invention; 

FIG. 4B is a vertical cross sectional view showing 
the excising member shown in FIG. 4A; 
45 FIG. 4C is a front view showing the excising mem- 
ber shown in FIG. 4A; 

FIG. 4D is a vertical cross sectional view showing 
the leading end of the excising member shown in 
FIG. 4A; 

50 FIG. 4E is a cross sectional view taken along line 
4E-4E shown in FIG. 4D; 

FIG. 4F is a cross sectional view taken along line 
4F-4F shown in FIG. 4D; 

FIG. 4G is a cross sectional view taken along line 
55 4G-4G shown in FIG. 4D; 

FIG. 5A is a plan view showing a sheath holder set 
to the endoscope together with the excising mem- 
ber; 
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FIG. 5B is a vertical cross sectional view showing 
an assembly set into the state shown in FIG. 5A; 
FIG. 6A is a vertical cross sectional view showing a 
state where an excising operation is performed with 
the excising member; 5 
FIG. 6B shows an image observed with the endo- 
scope in the operation state shown in FIG. 6A; 
FIG. 7A is a perspective view showing the tissue 
protective tool forming the system for evulsing sub- 
cutaneous tissue according to the first embodiment; 10 
FIG. 7B is a cross sectional view taken along line 
7B-7B shown in FIG. 7A; 

FIG. 8A is a perspective view showing a connection 
portion between the excising member and the tis- 
sue protective tool; is 
FIG. 8B is a vertical cross sectional view showing 
the connection portion in a state where the excising 
member and the tissue protective tool are connect- 
ed to each other; 

FIG. 9 is a perspective view showing a state where 20 
the tissue protective tool has been inserted be- 
tween skin cut portions; 

FIG. 1 0A is perspective view showing a state where 
a dilator hook is connected to a cavity forming tool; 
FIG. 1 0B is a vertical cross sectional view showing 25 
the connection portion in a state where the dilator 
hook has been connected to the cavity forming tool; 
FIG. 1 0C is a plan view showing the connection por- 
tion in a state where the dilator hook has been con- 
nected to the cavity forming tool; 30 
FIG. 11 A is a rear view showing the cavity forming 
tool; 

FIG. 11 B is a cross sectional view taken along line 
11B-11B shown in FIG. 11 A; 

FIG. 1 2 is a perspective view showing a state where 35 
the cavity forming tool is connected to the tissue 
protective tool inserted between the skin cut por- 
tions; 

FIG. 13 is a perspective view showing the cavity 
maintaining tool; 40 
FIG. 14A is a diagram showing a state where the 
tissue protective too! and the cavity maintaining tool 
have been inserted into the subcutaneous tissue; 
FIG. 14B is a diagram showing a state where the 
cavity maintaining tool has been inserted into the 45 
subcutaneous tissue; 

FIG. 15A is a perspective view showing a state 
where the hard endoscope and a treatment tool 
have been inserted into the cavity maintaining tool; 
FIG. 15B is a perspective view showing a state 50 
where the hard endoscope and the treatment tool 
have been inserted into the cavity maintaining tool; 
FIG. 1 6 shows an image observed with the hard en- 
doscope; 

FIG. 1 7 shows an image observed with the hard en- 55 
doscope; 

FIG. 1 8 shows an image observed with the hard en- 
doscope; 



FIG. 19A shows an image observed with the hard 
endoscope to illustrate a state where a hook probe 
is used; 

FIG. 19B shows an image observed with the hard 
endoscope to illustrate a state where the hook 
probe is used; 

FIG. 20 is a perspective view showing a first exam- 
ple of the hook probe; 

FIG. 21 a vertical cross sectional view showing the 
hook probe shown in FIG. 20; 
FIG. 22A shows an image observed with the endo- 
scope to illustrate a state where the hook probe 
shown in FIG. 20 is used; 
FIG. 22B shows an image observed with the endo- 
scope to illustrate a state where the hook probe 
shown in FIG. 20 is used; 
FIG. 23A is a vertical cross sectional view showing 
a second example of the hook probe; 
FIG. 23B is view showing the portion shown in FIG. 
23 A when viewed from a direction of an arrow 23 B; 
FIG. 24A is a vertical cross sectional view showing 
a third example of the hook probe; 
FIG. 24B is a view showing the portion shown in 
FIG. 24A when viewed from a direction of an arrow 
24B; 

FIG. 25A is a vertical cross sectional view showing 
a first modification of the excising member shown 
in FIGs.4Ato4G; 

FIG. 25B is a plan view showing the excising mem- 
ber shown in FIG. 25A; 

FIG. 26A is a vertical cross sectional view showing 
a state where an excising operation is performed 
with the excising member shown in FIG. 25A; 
FIG. 26B shows an image observed with the endo- 
scope in the operation state shown in FIG. 26A; 
FIG. 27A is a perspective view showing a first mod- 
ification of the tissue protective tool shown in FIG. 
7A; 

FIG. 27B is a cross sectional view taken along line 
27B-27B shown in FIG. 27A; 
FIG. 28A is a perspective view showing a second 
modification of the tissue protective tool and a first 
modification of the cavity forming tool; 
FIG. 28B is a cross sectional view taken along line 
28B-28B shown in FIG. 28A; 
FIG. 28C is a cross sectional view taken along line 
28C-28C shown in FIG. 28A; 
FIG. 29 is a perspective view showing a first modi- 
fication of the cavity maintaining tool; 
FIG. 30A is a front view showing the cavity main- 
taining tool shown in FIG. 29; 
FIG. 30B is a vertical cross sectional view showing 
the cavity maintaining tool shown in FIG. 29; 
FIG. 31 A is a perspective view showing a state 
where the cavity maintaining tool shown in FIG. 29 
is used; 

FIG. 31 B is a perspective view showing a state 
where the cavity maintaining tool shown in FIG. 29 
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is used; 

FIG. 32 is cross sectional view showing a state of 
treatment to be performed before the cavity main- 
taining tool shown in FIG. 29 is retained below the 
skin; 5 
FIG. 33 shows an image observed with the endo- 
scope to illustrate a state in the cavity formed by the 
cavity maintaining tool shown in FIG. 29; 
FIG. 34 shows an image observed with the endo- 
scope to illustrate a state in the cavity formed by the 10 
cavity maintaining tool shown in FIG. 29; 
FIG. 35 shows an image observed with the endo- 
scope to illustrate a state in the cavity formed by the 
cavity maintaining tool shown in FIG. 29; 
FIG. 36 shows an image observed with the endo- '5 
scope to illustrate a state in the cavity formed by the 
cavity maintaining tool shown in FIG. 29; 
FIG. 37 shows an image observed with the endo- 
scope to illustrate a state in the cavity formed by the 
cavity maintaining tool shown in FIG. 29; 20 
FIG. 38 shows an image observed with the endo- 
scope to illustrate a state in the cavity formed by the 
cavity maintaining tool shown in FIG. 29; 
FIG. 39 is a perspective view showing a second 
modification of the cavity maintaining tool; 25 
FIG. 40 is a perspective view showing a cavity main- 
taining tool and an insertion helper according to a 
third modification; 

FIG. 41 is a perspective view showing a state where 
the insertion helper has been attached to the cavity 30 
maintaining tool shown in FIG. 40; 
FIG. 42A is a perspective view showing a cavity 
maintaining tool and an insertion helper according 
to a fourth modification; 

FIG. 42B is a perspective view showing a state 35 
where the insertion helper has been attached to the 
cavity maintaining tool shown in FIG. 42A; 
FIG. 43 is a cross sectional view taken along line 
43-43 shown in FIG. 42B; 

FIG. 44 is a perspective view showing a fifth modi- 40 

fication of the cavity maintaining tool; 

FIG. 45A is a perspective view showing a cavity 

maintaining tool according to a sixth modification 

when viewed from an upper position; 

FIG. 45B is a perspective view showing the cavity « 

maintaining tool shown in FIG. 45A when viewed 

from a lower position; 

FIG. 46A is a perspective view showing a seventh 

modification of the cavity maintaining tool; 

FIG. 46B is a cross sectional view showing a state so 

where the cavity maintaining tool shown in FIG. 46A 

is retained below the skin; 

FIG. 47 is a perspective view showing an eighth 

modification of the cavity maintaining tool; 

FIG. 48A is a perspective view showing a ninth 55 

modification of the cavity maintaining tool; 

FIG. 48B is a perspective view showing a state 

where the cavity maintaining tool shown in FIG.48A 



is used: 

FIG. 49 is a perspective view showing a tenth mod- 
ification of the cavity maintaining tool; 
FIG. 50 is a perspective view showing an insertion 
helper to be used together with a cavity maintaining 
tool according to an eleventh modification; 
FIG. 51 A is a vertical cross sectional view showing 
the insertion helper shown in FIG. 50; 
FIG. 51 B is a vertical cross sectional view showing 
a state where the cavity maintaining toot according 
to the eleventh modification has been attached to 
the insertion helper shown in FIG. 50; 
FIG. 52 is a perspective view showing a state where 
the cavity maintaining tool according to the eleventh 
modification is used; 

FIG. 53 is a perspective view showing a state where 
the cavity maintaining tool according to the eleventh 
modification is used; 

FIG. 54 is a perspective view showing a state where 
the cavity maintaining tool according to the eleventh 
modification is used; 

FIG. 55 is a perspective view showing a modifica- 
tion of the attaching/detaching means according to 
the eleventh modification; 
FIG. 56 A is a front view showing the attaching/de- 
taching means shown in FIG, 55; 
FIG. 56B is a side view showing the attaching/de- 
taching means shown in FIG. 55; 
FIG. 57 is a perspective view showing a state where 
the cavity maintaining tool according to a twelfth 
modification is used; 

FIG. 58 shows an image observed with the endo- 
scope in a state where the cavity maintaining tool 
according to the twelfth modification is used; 
FIG. 59 shows an image observed with the endo- 
scope in a state where the cavity maintaining tool 
according to the twelfth modification is used; 
FIG. 60A is a perspective view showing an assem- 
bled state of the cavity maintaining tool according 
to a thirteenth modification; 
FIG. 60B is an exploded perspective view showing 
the cavity maintaining tool according to the thir- 
teenth modification; 

FIG. 60C is an exploded cross sectional view show- 
ing the cavity maintaining tool according to the thir- 
teenth modification; 

FIG. 61 A is an assembled perspective view show- 
ing a cavity maintaining tool according to a four- 
teenth modification; 

FIG. 61 B is an exploded perspective view showing 
the cavity maintaining tool according to the four- 
teenth modification; 

FIG. 62A is an assembled perspective view show- 
ing a cavity maintaining tool according to a fifteenth 
modification; 

FIG. 62B is an exploded perspective view showing 
the cavity maintaining tool according to the fifteenth 
modification; 
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FIG. 62C shows a first example of a connection 
means for connecting an insertion helper and the 
body, forming the cavity maintaining tool according 
to the fifteenth modification, to each other; 
FIG. 62D is afrontviewshowingthe insertion helper s 
shown in FIG. 62C; 

FIG. 62E shows a second example of the connec- 
tion means for connecting the insertion helper and 
the body, forming the cavity maintaining tool accord- 
ing to the fifteenth modification, to each other, 10 
FIG. 62F is a front view showing the insertion helper 
shown in FIG. 62E; 

FIG. 62G shows a third example of the connection 
means for connecting the insertion helper and the 
body, forming the cavity maintaining tool according is 
to the fifteenth modification, to each other; 
FIG. 62H is a front view showing the insertion helper 
shown in FIG. 62G; 

FIG. 621 shows a first example of an opening of an 
endoscope guide tube provided for the body of the 20 
cavity maintaining tool according to the fifteenth 
modification; 

FIG. 62J shows a second example of the opening 
of the endoscope guide tube provided for the body 
of the cavity maintaining tool according to the fif- 25 
teenth modification; 

FIG, 63A is an assembled perspective view show- 
ing a cavity maintaining tool according to a sixteenth 
modification; 

FIG. 63B is an exploded perspective view showing 30 
the cavity maintaining tool according to the six- 
teenth modification; 

FIG. 64A is an assembled perspective view show- 
ing a cavity maintaining tool according to a seven- 
teenth modification; 35 
FIG. 64B is an exploded perspective view showing 
the cavity maintaining tool according to the seven- 
teenth modification; 

FIG. 65A is a perspective view showing a first ex- 
ample of a guide member for protecting the subcu- 40 
taneous tissue while guiding pincers; 
FIG. 65B is a cross sectional view taken along line 
65B-65B shown in FIG. 65A; 
FIG. 65C is a side cross sectional view showing the 
guide member shown in FIG. 65A; 45 
FIG. 66A is a diagram showing a state where the 
guide membershown in FIG. 65A has been inserted 
between the saphenous vein and the connective tis- 
sue; 

FIG. 66B is a side cross sectional view of FIG. 66A; so 
FIG. 67A is a diagram showing a state where the 
saphenous vein and the connective tissue are ex- 
cised by using the guide member shown in FIG. 
65A; 

FIG. 67B is a side cross sectional view of FIG. 67A; ss 
FIG. 67C is a cross sectional view taken along line 
67C-67C shown in FIG. 67B; 
FIG. 68A is a diagram showing a state where the 



connective tissue is cut by using the pincers guided 
by the guide member shown in FIG. 65A; 
FIG. 68B is a side cross sectional view of FIG. 68A; 
FIG. 69A is a perspective view showing a second 
example of the guide member; 
FIG. 69B is horizontal cross sectional view showing 
the guide member shown in FIG. 69A; 
FIG. 69C is a vertical cross sectional view showing 
the guide member shown in FIG. 69A; 
FIG. 70 is a perspective view showing a third exam- 
ple of'the guide member; 

FIG. 71 A is a horizontal cross sectional view show- 
ing the guide member shown in FIG. 70; 
FIG. 71 B is a vertical cross sectional view showing 
the guide member shown in FIG. 70; 
FIG. 71 C is a plan view showing the guide member 
shown in FIG. 70; 

FIG, 72A is a diagram showing a state where the 
connective tissue is cut by using the guide member 
and the treatment tool shown in FIG. 70; 
FIG. 72B is a side cross sectional view of FIG. 72A; 
FIG. 73 is a side cross sectional view showing a 
second modification of the excising member; 
FIG. 74 is a side cross sectional view showing a 
state where a balloon of the excising member 
shown in FIG. 73 has been expanded; 
FIG. 75 is a side cross sectional view showing a 
modification of the excising member shown in FIG. 
73; 

FIG. 76 is a diagram showing a state of the system 
for evulsing subcutaneous tissue according to a 
second embodiment of the present invention where 
the excising member is inserted through either of 
the skin cut portions while being moved along a 
groove in the top surface of the tissue protective tool 
to reach the residual skin cut portion; 
FIG. 77 is a diagram showing a state where the ex- 
cising member forming the system for evulsing sub- 
cutaneous tissue according to the second embodi- 
ment is inserted through either of the skin cut por- 
tions while being moved along a groove in the top 
surface of the tissue protective tool to reach the re- 
sidual skin cut portion; 

FIG. 78 is a side view showing the excising member 
forming the system for evulsing subcutaneous tis- 
sue according to the second embodiment; 
FIG. 79 is an exploded perspective view showing a 
cavity maintaining tool forming the system for evuls- 
ing subcutaneous tissue according to the second 
embodiment; 

FIG. 80 is a perspective view showing an insertion 
helper for guiding and helping insertion of an outer 
tube of the cavity maintaining tool shown in FIG. 79; 
FIG. 81 is a side cross sectional view showing a 
state where the insertion helper shown in FIG. 80 
is attached to the outer tube of the cavity maintain- 
ing tool shown in FIG. 79; 
FIG. 82 is a perspective view showing a state where 
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the outer tube of the cavity maintaining tool shown 
in FIG, 79 has been inserted into the subcutaneous 
tissue; 

FIG. 83 is a diagram showing a state where an inner 
tube is inserted into the outer tube in a state shown s 
in FIG. 82; 

FIG. 84A is a vertical cross sectional view of FIG. 
83; 

FIG. 84B is a cross sectional view taken along line 
84B-84B shown in FIG. 84A; 10 
FIG. 84C is a cross sectional view taken along line 
84C-84C shown in FIG. 84A; 
FIG. 85A is a vertical cross sectional view showing 
a state where the hard endoscope has been insert- 
ed into the innertube in the state shown in FIG. 84A; '5 
FIG. 85B shows an image observed with the endo- 
scope in the state shown in FIG. 85A; 
FIG. 86A is a vertical cross sectional view showing 
a state where the hook probe has been inserted into 
the inner tube in the state shown in FIG. 85A; 20 
FIG. 86B shows an image observed with the endo- 
scope in the state shown in FIG. 86A; 
FIG. 87 is a schematic view showing the structure 
of the endoscope system; 

FIG. 88A shows an image observed by the endo- 25 
scope; 

FIG. 88B shows an image observed by the endo- 
scope; 

FIG. 88C shows an image observed by the endo- 
scope; 30 
FIG. 89 is a perspective view showing a cavity main- 
taining tool according to a first modification of the 
second embodiment; 

FIG. 90A is a vertical cross sectional view showing 
a state where the hard endoscope has been insert- 35 
ed into the inner tube in a state where the cavity 
maintaining tool shown in FIG. 89 has been inserted 
into the subcutaneous tissue; 
FIG. 90B shown an image observed by the endo- 
scope in the state shown in FIG. 90A; 40 
FIG. 91 A is an exploded perspective view showing 
a cavity maintaining tool according to a second 
modification of the second embodiment; 
FIG. 91 B is a vertical cross sectional view showing 
the cavity maintaining tool shown in FIG, 91 A in an 4$ 
assembled state; 

FIG. 92 is a perspective viewshowing the outertube 
of a cavity maintaining tool according to a third Mod- 
ification of the second embodiment; 
FIG. 93 is an exploded perspective view showing so 
the cavity maintaining toot according to the third 
modification of the second embodiment; 
FIG. 94 is a side cross sectional view showing a 
state where the insertion helper shown in FIG. 80 
has been attached to the outer tube shown in FIG. ss 
92; 

FIG. 95 is a perspective view showing a state where 
the outer tube of the cavity maintaining tool shown 



in FIG. 92 has been inserted into the subcutaneous 
tissue; 

FIG. 96 is a diagram showing a state where the in- 
nertube has been inserted into the outer tube in the 
state shown in FIG. 95; 

FIG. 97A is a vertical cross sectional view of FIG, 
96; 

FIG. 97B is a cross sectional view taken along line 
97B-97B shown in FIG. 97A; 
FIG. 97C is a cross sectional view taken along line 
97C-97C shown in FIG. 97A; 
FIG. 98A is a vertical cross sectional view showing 
a state where the hard endoscope has been insert- 
ed into the innertube in the state shown in FIG. 97A; 
FIG. 98B shows an image observed with the endo- 
scope in the state shown in FIG. 98A; 
FIG. 99A is a vertical cross sectional view showing 
a state where the hook probe has been inserted into 
the innertube in the state shown in FIG. 98A; 
FIG. 99B shown an image observed with the endo- 
scope in the state shown in FIG. 99A; 
FIG. 100 is a perspective view showing a cavity 
maintaining tool according to a fourth modification 
of the second embodiment; 
FIG. 1 01 A is a vertical cross sectional view showing 
a state where the hard endoscope has been insert- 
ed into the inner tube in the state where the cavity 
maintaining tool shown in FIG. 1 00 has been insert- 
ed into the subcutaneous tissue; 
FIG. 1 01 B shows an image observed with the en^ 
doscope in the state shown in FIG. 101 A; 
FIG. 1 02A is an exploded perspective viewshowing 
a cavity maintaining tool according to a fifth modifi- 
cation of the second embodiment; 
FIG. 1 02B is a vertical cross sectional view showing 
a state where the cavity maintaining tool shown in 
FIG. 102A has been assembled; 
FIG. 1 03A is a plan view showing a modification of 
the excising member according to the first embod- 
iment; 

FIG. 1 03B is a vertical cross sectional view of FIG. 
103A; 

FIG. 104A is a plan view showing a sheath holder 
according to a modification of the first embodiment 
which has been set to the endoscope together with 
the excising member shown in FIG. 103A; 
FIG, 1 04B is a vertical cross sectional view showing 
an assembly set as shown in FIG. 1 04A; 
FIG. 105A is a perspective view showing a modifi- 
cation of the cavity maintaining tool according to the 
first embodiment; 

FIG. 1 05B is a front view showing the cavity main- 
taining tool shown in FIG. 105A; 
FIG. 1 05C is a vertical cross sectional view showing 
the cavity maintaining tool shown in FIG. 105A; 
FIG. 106 is a cross sectional view showing a first 
embodiment of a hood for an endoscope; 
FIG. 107A is a perspective view showing the lead- 
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ing end of the hood for an endoscope shown in FIG. 
106; 

FIG. 1 07B is a vertical cross sectional view showing 
a state where excision of tissue is performed by us- 
ing the hood for an endoscope shown in FIG. 106; 
FIG. 1 07C is a vertical cross sectional view showing 
a state where the hood has been opened after the 
. excision of tissue has been performed by using the 
hood for an endoscope shown in FIG. 106; 
FIG. 1 07D shows an image obtained with the endo- 
scope in the state shown in FIG. 107B; 
FIG. 1 07E shows an image obtained with the endo- 
scope in the state shown in FIG. 107C; 
FIG. 1 08A is a vertical cross sectional view showing 
a second embodiment of the hood for an endo- 
scope; 

FIG. 1 08B is a vertical cross sectional view showing 
a third embodiment of the hood for an endoscope; 
FIG. 1 08C is a vertical cross sectional view showing 
a fourth embodiment of the hood for an endoscope; 
FIG. 109 is a vertical cross sectional view showing 
a fifth embodiment of the hood for an endoscope; 
FIG. 1 1 0A is a perspective view showing a sixth em- 
bodiment of the hood for an endoscope; 
FIG. 1 1 0B is a vertical cross sectional view showing 
a state where the opening at the leading end of the 
hood for an endoscope shown in FIG. 11 OA is 
closed; 

FIG. 11 0C is a horizontal cross sectional view show- 
ing an engraved stripe portion of the hood for an 
endoscope shown in FIG. 11 OA; 
FIG. 1 1 0D is a vertical cross sectional view showing 
a state where the opening at the leading end of the 
hood for an endoscope shown in FIG. 11 OA is 
opened; 

FIG. 1 1 1 A is a vertical cross sectional view showing 
a seventh embodiment of the hood for an endo- 
scope; 

FIG. 1 1 1 B is a vertical cross sectional view showing 

a state where a shutter member of the hood for an 

endoscope shown in FIG. 111 A is opened; 

FIG. 112 is cross sectional view taken along line 

112-112 shown in FIG. 111A; 

FIG. 1 1 3A is a vertical cross sectional view showing 

a state where observation is performed through the 

opening of a transparent sheath of the hood for an 

endoscope according to an eighth embodiment; 

and 

FIG. 1 1 3B is a vertical cross sectional view showing 
a state where observation is performed through the 
transparent portion of the transparent sheath of the 
hood for an endoscope according to the eighth em- 
bodiment. 

[0021] Referring to the drawings, preferred embodi- 
ments of the present invention will now be described 
with reference to the drawings. 
[0022] FIGS. 1 to 19 show a first embodiment of the 



present invention. Prior to describing a system for evuls- 
ing subcutaneous tissue according to this embodiment, 
a procedure for evulsing the blood vessel in the lower 
extremity by the system for evulsing subcutaneous tis- 
s sue according to this embodiment by means of an en- 
doscope will now be described with reference to FIGS. 
1 and 2. 

[0023] FIG. 1 shows the lower extremity. When a 
blood vessel (hereinafter simply called as "blood ves- 
10 seP), such as the saphenous vein extending from the 
inguinal region A of the thigh to the knee D and intended 
to be evulsed, is evulsed, a skin cut portion E1 is, by a 
knife or the like, formed in the inguinal region A of the 
thigh at a position just above the blood vessel C. Then, 
is the blood vessel C is exposed through the skin cut por- 
tion E1 by a pair of peeling forceps orthe like. Then, the 
tissue just above the blood vessel C is dissected simi- 
larly by a pair of peeling forceps for a distance which 
can be observed by the naked eye through the skin cut 
portion E1. 

[0024] FIG. 2A is a cross sectional view taken along 
line 2A-2A shown in FIG. 1. Referring to FIG. 2, refer- 
ence numeral 100 represents a skin, 200 represents a 
subcutaneous tissue and 300 represents a connective 
tissue on the blood vessel C. The blood vessel C exists 
below the connective tissue 300 on the blood vessel C. 
When the blood vessel C is evulsed in the state shown 
in FIG. 2A, the excising member 1 0 shown in FIG. 4A is 
used to separate the blood vessel C and the surrounding 
tissues from each other so that cavity G is formed, as 
shown in FIG. 2B. In the foregoing case, the hard endo- 
scope 20 shown in FIG. 3 is inserted into the excising 
member 10 followed by being secured. Then, the lead- 
ing end of the excising member 1 0 is, through the skin 
cut portion E1 in the inguinal region A, inserted along 
the portion above the blood vessel C toward the knee 
D. Since the leading end of the excising member 10 is 
made of a transparent member, the blood vessel C and 
its side branch F can clearly be observed through the 
hard endoscope 20 during the foregoing process. The 
excising member 1 0 is inserted gradually in such a man- 
ner that the excising member 10, slightly, is moved for- 
wards and rearwards while observing the movement of 
blood vessel C through the hard endoscope 20. As a 
result, the excising member 10 is inserted to a position 
near the knee D along the blood vessel C. Then, the 
skin just above the leading end of the excising member 
10 is incised so that skin cut portion E2 is formed, fol- 
lowed by penetrating the leading end of the excising 
member 10 to the outside of the body through the skin 
cut portion E2. 

[0025] Then, while leaving the excising member 10 in 
the body, the hard endoscope 20 is drawn, and then a 
tissue protective tool 30 shown in FIG. 7A is attached to 
the side portion of the excising member 10 adjacent to 
the operator, which is positioned near the skin cut por- 
tion E1 in the inguinal region A. Then, while drawing, to 
the outside, the excising member 10 through the skin 
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cut portion E2 above the knee D, the tissue protective 
tool 30 is introduced into the cavity G dissected by the 
excising member 1 0 so that a state shown in FIG, 2C is 
realized. Note that the tissue protective tool 30 can be 
inserted without a heavy load because the widthwise 
cross sectional area of the tissue protective tool 30 is 
substantially the same as the widthwise cross sectional 
area of the excising member 1 0. The tissue protective 
tool 30 is separated from the excising member 10 after 
the end portion of the excising member 10 adjacent to 
the operator's hand has been pulled out through the skin 
cut portion E2, the tissue protective tool 30 being then 
retained in the cavity G. 

[0026] Then, a cavity forming tool (cavity expansion 
means) 50 shown in FIG. 1 1 A is used to expand the cav- 
ity G. In the foregoing case, the cavity forming tool 50 
is, as shown in FIG. 2D, introduced into the cavity G in 
a state where a projection 52 of the cavity forming tool 
50 is received in a groove 30a in the upper surface of 
the tissue protective tool 30. The cavity forming tool 50 
is introduced into the cavity G by means of a dilator hook 
1 01 having a tapered leading end, the diameter of which 
is reduced toward the leading end, as shown in FIG. 
1 0A. As shown in FIG. 11 A, the cavity forming tool 50 is 
formed into a substantially rhombic shape having a flat 
leading end. A plurality of cavity forming tools, for ex- 
ample, 50a to 50d are prepared to serve as the cavity 
forming tool 50 respectively having various widths. 
When the cavity G is expanded by using the cavity form- 
ing tool 50, initially the dilator hook 1 01 is inserted to the 
skin cut portion E1 of the inguinal region A through the 
skin cut portion E2 above the knee D. Then, the cavity 
forming tool 50a having the smallest width is attached 
to the leading end of the dilator hook 101 protruding to 
the outside through the skin cut portion E1. Then, the 
operator holds the handle of the dilator hook 1 01 to pull 
the dilator hook 101 so that the cavity forming tool 50a 
is slowly introduced into the cavity G through the skin 
cut portion E1 in the inguinal region A while moving the 
projection 52 of the cavity forming tool 50a along the 
groove 30a of the tissue protective tool 30. Then, the 
cavity forming tool 50a is pulled out to the outside 
through the skin cut portion E2 above the knee D. Then, 
in a similar procedure, the cavity forming tools 50b to 
50d, the widths of which are enlarged in this sequential 
order, are sequentially inserted and pulled out to and 
from the cavity G. As a result, the cavity G is expanded 
by stage. Note that the size of the cut portion of each of 
the skin cut portion E1 and skin cut portion E2 is deter- 
mined to be the size which permits the cavity forming 
tool 50 having the largest width (for example, 50d) to be 
inserted. 

[0027] After the foregoing operation has been com- 
pleted, the cavity maintaining tool 60 is retained in the 
expanded cavity G so that the cavity G is maintained, 
as shown in FIG. 2E. In the foregoing state, the blood 
vessel C is exposed into the cavity G maintained by the 
cavity maintaining tool 60. In this state, the hard endo- 



scope 20 is inserted into a guide tube 62f of the cavity 
maintaining tool 60 to observe the overall body of the 
cavity G. Due to the observation above, the blood vessel 
C is completely exposed in a case where the excising 
5 member 1 0 has passed through a layer just above the 
blood vessel C. In a case where the excising member 
1 0 passes through the blood vessel C through a mem- 
brane tissue, the upper portion of the blood vessel C is 
covered with the connective tissue 300 on the blood ves- 
10 sel C. Therefore, the connective tissue 300 on the blood 
vessel C is required to initially be removed in the fore- 
going case. The removal of the connective tissue 300 
on the blood vessel C will be described later. 
[0028] Then, the system for evulsing subcutaneous 
is tissue according to this embodiment will now be de- 
scribed in detail. 

[0029] FIG. 3 shows the hard endoscope 20. As 
shown in FIG. 3, the hard endoscope 20 comprises a 
hard insertion portion 2 including an observation optical 
system and an irradiation optical system; and an endo- 
scope body 4 disposed at the base portion of the inser- 
tion portion 2 and having a connection portion 3 to be 
connected to the endoscope unit. An axial member 8 
extends from the body 4. The insertion portion 2 has the 
leading end at which a leading end section 5 having an 
inclined type observation window inclined with respect 
to the axial line of the insertion portion 2 and an irradi- 
ation window is formed. The endoscope body 4 has a 
connector 7 which is connected to a light guide cable 
(not shown). 

[0030] FIGS. 4A to 4G show the excising member 10. 
As shown in FIG. 4A, the excising member 1 0 comprises 
a body 11 formed into an elongated tube into which the 
hard endoscope 20 can be inserted; a large-diameter 
pipe 13 formed in the body 11 at a position adjacent to 
the operator's hand; and a transparent leading end 1 2 
connected to the leading end of the body 11 and ar- 
ranged to cover the leading end section 5 of the hard 
endoscope 20. The large-diameter pipe 1 3 has a slit 1 3a 
to which a tissue protective tool 30, to be described later, 
can be hooked. 

[0031] As shown in FIGS. 4B to 4D, the leading end 
12 is formed into a cylindrical cap made of a transparent 
synthetic resin and having a cross section which is com- 
pletely closed as shown in FIGS. 4E to 4G. A ridge por- 
tion 16 between a slope 15a of the leading end 12 and 
an observation portion 15b is formed into a moderate 
shape to protect the blood vessel from being damaged. 
As a result of the performed investigation, the ridge por- 
tion 1 6 is required to be formed into a round shape hav- 
ing a curvature radius of at least 1 mm or larger, prefer- 
ably 3 mm. If the curvature radius of the ridge portion 
1 6 is too small, there arises a risk that the blood is cut 
unintentionally, in particular, the branch blood vessel is 
cut unintentionally. 

[0032] The excising member 1 0 is arranged to satisfy 
<|>A > $B assuming that the diameter of the leading end 
1 2 is 4>A and that of the body 11 is <|>B. The axial length 
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of the leading end 12 is about 20 mm. As a result of the 
investigation, the structure that <|>A is about 9 mm and 
<|>B is about 6.5 mm enables the portion surrounding the 
blood vessel to efficiently be dissected while protecting 
the blood vessel from being damaged. The large-diam- 
eter pipe 13 is engaged to a sheath holder 110 shown 
in FIGS. 5A and 5B, the large-diameter pipe 13 having 
diameter $C which is smaller than the diameter §A of 
the leading end 12. 

[0033] As shown in FIGS. 5A and SB, the sheath hold- 
er 1 1 0 is slid along the outer surface of the insertion por- 
tion 2 of the hard endoscope 20 from the portion adja- 
cent to the leading end of the insertion portion 2 so that 
the sheath holder 1 1 0 is attached to the endoscope body 
4. A light connector 7 of the hard endoscope 20 has a 
cap adapter 81 at the mouth portion thereof so as to be 
connected to an arbitrary and conventional cable. In the 
foregoing case, the outer diameter of the connector 7 is 
set to diameter d, while the outer diameter of the cap 
adapter 81 is set to diameter D when connected to the 
connector 7 (see FIG. 5A). The sheath holder 110 has, 
in the base portion thereof, a joint 82. The joint 82 is 
formed into purse-like shape having an opened rear end 
and wide body portion. The diameter of the narrowest 
portion of the opened portion is set to diameter W 1( The 
maximum diameter of the wide body portion of the joint 
82 is set to diameter W 2 so as to insert a cap adapter 
81 therein. The diameters have a relationship ex- 
pressed as W 2 > D > W 1 > d. That is, in the state where 
the cap adapter 81 has been attached to the connector 
7, the sheath holder 110 cannot be attached to the en- 
doscope body 4. In a state where the cap adapter 81 
has been removed from the connector 7, the sheath 
holder 110 is attached to the endoscope body 4. Then, 
the cap adapter 81 is attached to the connector 7 so that 
the sheath holder 110 is fixedly attached to the endo- 
scope body 4. 

[0034] As shown in FIG. 5B, the sheath holder '110 
has a joining port 83 at a position near the leading end 
thereof to receive the excising member 10. Moreover, a 
fixing screw 84 for fixing the excising member 1 0 is, to- 
gether with a C-ring 85, disposed above the joining port 
83. Thus, the leading end of the fixing screw 84 can be 
engaged to an engaging opening 86 formed in the large- 
diameter pipe 1 3 of the excising member 1 0. The sheath 
holder 110 has an opening in its portion which runs par- 
allel to the portion in which the fixing screw 84 is insert- 
ed. A control pin 87 for controlling rotation of the excising 
member 10 is, from outside, inserted into the opening 
to project into a joining port 83. The projection portion 
of the control pin 87 projecting into the joining port 83 is 
received in a rotation-stopping groove 1 7 formed in the 
large-diameter pipe 13 of the excising member 10. As 
a result, when the excising member 10 is attached to 
the hard endoscope 20, the position of the excising 
member 1 0 in the rotational direction can automatically 
be determined. When the excising member 10 and the 
sheath holder 110 have been attached to the hard en- 



doscope 20 as described above, as shown n FIG. 4B, 
the leading end section 5 of the hard endoscope 20 is 
placed to a position near the leading end of the leading 
end 12 of the excising member 10. In this state, obser- 
5 vation by means of the hard endoscope 20 through the 
observation portion 15b is permitted in such a manner 
that the observation direction O of the hard endoscope 
20 is diagonally downward. In this case, the slope 15a 
of the leading end 12 is directed to diagonally upward 
10 with respect to the axis of the insertion portion 2 of the 
hard endoscope 20. 
. [0035] FIG. 6A shows a state where the excising 
member 1 0 has been attached to the hard endoscope 
20 and inserted into the skin cut portion E1 . The leading 
'5 end 12 of the excising member 10 is, through the skin 
cut portion E1, inserted into the connective tissue 300 
on the blood vessel C or the subcutaneous fat layer 200 
near the blood vessel C and existing between the skin 
100 and the blood vessel C. An image observed with 
the hard endoscope 20 is shown in FIG. 6B. As shown 
in FIG. 6B, the leading end 12 of the excising member 
10 and the blood vessel C including the connective tis- 
sue 300 on the blood vessel C is included in the visual 
field of the hard endoscope 20 (symbol F represents a 
branch of blood vessel C). When the excising member 
10 is moved forwards in the foregoing state, the blood 
vessel C is dissected from the connective tissue 300 on 
the blood vessel C so that the blood vessel C is exposed. 
Also the branch F existing at an intermediate position of 
the blood vessel C is exposed. Thus, the blood vessel 
C and the branch F are included in the visual field of the 
hard endoscope 20. If the ridge portion 1 6 between the 
observation portion 1 5b and the slope 1 5a of the leading 
end 12 of the excising member 10 has an edge, the 
branch F can be cut unintentionally. However, the struc- 
ture of this embodiment in which the ridge portion 16 is 
rounded to have a curvature radius of about 3 mm pre- 
vents the branch F from being cut. Since the diameter 
(<j>A) of the leading end 12 is a small diameter of about 
9 mm, the blood vessel C and the branch F can be pro- 
tected from being applied with an excessively heavy 
load when the excising member 1 0 is inserted along the 
blood vessel C. Therefore, the excising member 1 0 can 
safely be inserted into the subcutaneous portion. Thus, 
the blood vessel C and the connective tissue 300 on the 
blood vessel C can be dissected from each other while 
observing the blood vessel C with the hard endoscope 
20. 

[0036] After the excising member 10 has been insert- 
ed along the blood vessel C to cover the overall length 
of the evulsed region, the position of the leading end 12 
of the excising member 10 is confirmed through the skin 
100. The skin cut portion E2 is formed just above the 
leading end 12 of the excising member 10 so that the 
leading end 12 of the excising member 10 is projected 
through the skin cut portion E2. Then, the fixing screw 
84 of the sheath holder 110 is loosened to remove the 
hard endoscope 20 from the excising member 1 0. Then, 
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only the excising member 10 is retained in such a man- 
ner that the excising member 10 penetrates the portion 
from the skin cut portion E1 to the skin cut portion E2. 
[0037] The tissue protective tool 30 will now be de- 
scribed with reference to FIGS. 7A and 7B, As shown 5 
in FIG. 7A, the tissue protective tool 30 comprises an 
elongated protective tool body 31 formed into a plate- 
like shape which can be inserted into the subcutaneous 
tissue; and flanges 32 projecting at the base portion of 
the protective tool body 31 into the widthwise direction. 10 
The protective tool body 31 has a width capable of cov- 
ering the subcutaneous tissue which is required to be 
protected. The length of the protective tool body 31 is 
made to be somewhat longer than that of each of the 
skin cut portion E1 and skin cut portion E2. The flanges '5 
32 project to have the width with which the flanges 32 
can not be inserted into the subcutaneous tissue 
through the skin cut portion E1 . A protective surface 33 
of the protective tool body 31 for covering the subcuta- 
neous tissue required to be protected, that is, the lower 20 
surface is formed into a smooth flat surface without any 
projections and pits. A surface opposite to the protective 
surface 33, that is, an upper surface 34 has a groove 
30a formed to cover the overall length of the upper sur- 
face 34 in the axial direction of the protective tool body 25 
31 . In order to easily insert the tissue protective tool 30 
into the subcutaneous tissue, the leading portion of the 
tissue protective tool 30 is tapered, the size of which is 
reduced in the forward direction. In order to protect the 
tissue from being damaged, the leading end of the pro- 30 
tective tool body 31 is formed into a smooth and mod- 
erate shape. 

[0038] FIGS. 8A and 8B show a method of connecting 
the tissue protective tool 30 and the excising member 
1 0 to each other. The leading portion of the tissue pro- 35 
tective tool 30 has a connection hole 31a which can de- 
tachably be hooked by the slit 1 3a of the excising mem- 
ber 10. In the case where the tissue protective tool 30 
is used to cover and protect the subcutaneous tissue 
which is the subject of the protection, the connection 40 
hole 31 a of the tissue protective tool 30 is connected to 
the slit 13a of the excising member 10 projecting over 
the skin cut portion E1 . In this state, the leading end 12 
of the excising member 10 projecting over the skin cut 
portion E2 is pulled to pull out the excising member 1 0 45 
from the subcutaneous tissue. Moreover, the tissue pro- 
tective tool 30 is pulled into the dissected cavity between 
the blood vessel C and the connective tissue 300 on the 
blood vessel C. By making the cross sectional area of 
the tissue protective tool 30 to be smaller than that of so 
the excising member 10, the tissue protective tool 30 
can easily be inserted between the blood vessel C and 
the connective tissue 300 on the blood vessel C. FIG. 9 
shows a state where the tissue protective tool 30 has 
been, in place of the excising member 1 0, inserted be- 55 
tween the blood vessel C and the connective tissue 300 
on the blood vessel C, followed by being retained there. 
In the foregoing state, the excising member 1 0 has been 



removed from the tissue protective tool 30 and the blood 
vessel C is completely covered by the protective surface 
33 of the tissue protective tool 30, from an upper posi- 
tion. 

[0039] FIGS. 10A to 10C show the dilator hook 101 
for pulling the cavity forming tool 50 shown in FIG. 11 A 
into the cavity G, The dilator hook 1 01 has a leading end 
40a formed into a shape inclined towards the forward 
position. Therefore, when the dilator hook 1 01 is insert- 
ed into the subcutaneous tissue along the groove 30a 
of the tissue protective tool 30, the leading end 40a can- 
not be caught by the subcutaneous tissue. The leading 
end 40a of the dilator hook 101 has a hook 40b to be 
connected to the cavity forming tool 50. The cavity form- 
ing tool 50 has a connection hole 51 to be engaged to 
the hook 40b of the dilator hook 101. Note that the hook 
40b and the connection hole 51 can be conned to each 
other in only a direction in which the longitudinal axial 
line of the cavity forming tool 50 has been rotated by an 
angular degree of about 90° with respect to the longitu- 
dinal axial line of the dilator hook 101. In a state where 
the dilator hook 101 is connected to the cavity forming 
tool 50 shown in FIGS. 10B and 10C, the dilator hook 
101 is, along the groove 30a of the tissue protective tool 
30, introduced into the cavity through the skin cut portion 
E2, as shown in FIG. 1 2. The leading end 40a is allowed 
to project through the skin cut portion E1. Then, the 
smallest cavity forming tool 50a is attached to the lead- 
ing end leading end 40a of the dilator hook 101. There- 
fore, when the dilator hook 1 01 is pulled in the foregoing 
state, the cavity forming tool 50a is pulled into the dis- 
sected space between the blood vessel C and the con- 
nective tissue 300 on the blood vessel C. At this time, 
the cavity forming tool 50 is, as shown in FIG. 2D, pulled 
in such a manner that the projection 52 formed in the 
lower surface of the cavity forming tool 50 in the longi- 
tudinal direction of the same is guided by the groove 30a 
of the tissue protective tool 30. As a result, the dissected 
portion between the blood vessel C and the connective 
tissue 300 on the blood vessel C is expanded by the 
expansion portion 38 of the cavity forming tool 50a. 
Thus, a cavity wider than the cavity formed by the ex- 
cising member 10 is formed above the blood vessel C, 
that is, above the tissue protective tool 30. After the min- 
imum cavity forming tool 50a has reached the skin cut 
portion E2, the cavity forming tool 50a is removed from 
the dilator hook 101 . Then, the cavity forming tool 50b 
having a second size is attached to the dilator hook 1 01 , 
followed by being, similarly to the cavity forming tool 
50a, inserted through the skin cut portion E1 to the skin 
cut portion E2. The foregoing operation is performed un- 
til the largest cavity forming tool 50d is inserted. After 
the largest cavity forming tool 50d has formed the cavity 
G having a predetermined size above the blood vessel 
C, the cavity G is maintained by a cavity maintaining tool 
60 to be described below. 

[0040] FIG. 13 shows the cavity maintaining tool 60. 
The cavity maintaining tool 60 comprises an insertion 
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helper 61 and a body 62 which can be exploded into 
individual parts. Note that the insertion helper 61 and 
the body 62 are made of a synthetic resin or stainless 
steel. Shafts 62e, by a number suitable to maintain the 
cavity, and an endoscope guide tube 62f for holding the 
endoscope are arranged between bases 62c of the body 
62 of the cavity maintaining tool 60. The shafts 62e and 
the endoscope guide tube 62f are formed into a frame 
structure running parallel to the axial direction of the 
body 62. The bases 62c of the body 62 formed in the 
longitudinal direction are formed into the same arch 
forms each including openings 62a in the lower portion 
thereof for the purpose of smoothly inserting the treat- 
ment tool. The endoscope guide tube 62f is arranged 
on the rear portion of the central portion of the bases 
62c, while the plural shafts 62e are arranged between 
legs 63 of the bases 62c. Since the shafts 62e and the 
endoscope guide tube 62f form a frame structure run- 
ning parallel to the axial direction of the body 62, a plu- 
rality of large horizontal openings 62h are formed in the 
side portion of the body 62, the horizontal openings 62h 
being connected to a hollow portion 62g. 
[0041] Pin-type locating members 64 for locating the 
insertion helper 61 project over the front wall in the lower 
portion of the two leg portions 63 of the front base 62c. 
The two end surfaces, the lower surface and the side 
surface in the longitudinal direction, which comes in con- 
tact with the subcutaneous tissue to be protected, of the 
body 62 are rounded to remove edge portions. The en- 
doscope guide tube 62f of the body 62 has two longitu- 
dinal ends which are formed into openings 62b. Moreo- 
ver, an intermediate portion of the endoscope guide tube 
62f is opened to face the hollow portion 62g on the inside 
of the body 62. 

[0042] The insertion helper 61 is formed into a semi- 
conical shape having a rounded leading end. The lower 
surface of the insertion helper 61 is formed into a flat 
surface to have a hollow formed in the insertion helper 
61 . A leading portion 61 a of the insertion helper 61 has 
a guide convex portion 61b so as to be guided to the 
subject tissue. The guide convex portion 61 b is allowed 
to slightly project over the lower surface of the insertion 
helper 61. When the cavity maintaining tool 60 is re- 
tained in the subject subcutaneous tissue, the guide 
convex portion 61b is received in the groove 30a of the 
tissue protective tool 30, which has been inserted. The 
leading end portion 61a of the insertion helper 61 is re- 
ceived in the groove 30a of the tissue protective tool 30 
when combined with the tissue protective tool 30. The 
insertion helper 61 has locating holes 61c in the lower 
portion of the trailing end thereof, the locating holes 61 c 
being arranged to receive the locating members 64 of 
the body 62. The insertion helper 61 has an elastic mem- 
ber 61 d in the upper portion of the trailing end thereof, 
the elastic member 61 d being arranged to serve as a 
connection member to be engaged and secured to the 
body 62. The elastic member 61 d consists of a projec- 
tion 65 and an O-ring 66 attached around the projection 



65. The elastic member 61 d is inserted and fastened in 
the opening of a front opening 62b of the endoscope 
guide tube 62f so as to secure the insertion helper 61 
and the body 62. The front opening 62b of the endo- 
5 scope guide tube 62f has a groove shape to satisfacto- 
rily receive the elastic member 61 d in the form of a pro- 
jection. 

[0043] As described above, the cavity maintaining 
tool 60 is structured such that the locating members 64 
10 of the body 62 are received by the locating holes 61 c of 
the insertion helper 61 so as to be engaged to the locat- 
ing holes 61 c. Moreover, the elastic member 61 d of the 
insertion helper 61 is inserted and engaged to the front 
opening 62b of the endoscope guide tube 62f of the 
15 body 62. Thus, the body 62 and the insertion helper 61 
are combined to each other. As a result of the foregoing 
structure, the insertion helper 61 can easily be removed 
from the body 62 while requiring a single action. 
[0044] The cavity maintaining tool 60 having the fore- 
going structure is, along the groove 30a of the tissue 
protective tool 30, inserted into the cavity formed by the 
cavity forming tool 50 through the skin cut portion E1 . 
At this time, the cavity maintaining tool 60 can smoothly 
be inserted into the cavity because the cavity formed by 
the cavity forming tool 50 is larger than the cross sec- 
tional area of the cavity maintaining tool 60 and the in- 
sertion helper 61 is tapered forwards. The cavity main- 
taining tool 60 is inserted until the insertion helper 61 of 
the cavity maintaining tool 60 projects through the skin 
cut portion E2. After the insertion helper 61 has project- 
ed through the skin cut portion E2, the insertion helper 
61 is removed from the body 62. 
[0045] FIG. 1 4 A shows a state where the cavity main- 
taining tool 60 has been inserted and retained in the cav- 
ity. In the foregoing state where the cavity maintaining 
tool 60 is retained in the cavity, the tissue protective tool 
30 is slowly pulled out through the skin cut portion E1 . 
The foregoing state is shown in FIG. 14B. In the state 
shown in FIG. 1 4B, the two ends of the cavity maintain- 
ing tool 60 project through the skin cut portion E1 and 
skin cut portion E2. Thus, the cavity G is maintained just 
above the blood vessel C, which is the saphenous vein. 
[0046] In the state shown in FIG. 14B, the hard endo- 
scope 20 is inserted into the cavity G through the open- 
ing 62b of the rear bases 62c of the cavity maintaining 
tool 60, as shown in FIG. 15A and 15B. A endoscope 
TV camera 99a is connected to the hard endoscope 20 
so that an image picked up by the hard endoscope 20 
is displayed on a monitor 99b. As a result, the operator 
is enabled to easily observe the overall region to be 
treated by sliding the hard endoscope 20. On the other 
hand, a treatment tool, for example, forceps 91 are in- 
serted into the cavity G through the horizontal openings 
62h formed on either side of the cavity maintaining tool 
60. Moreover, for example, a hook probe 92 is inserted 
into the cavity G through the horizontal openings 62h 
formed on another side surface of the cavity maintaining 
tool 60. 
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[0047] As described above, the cavity maintaining 
tool 60 enables the hard endoscope 20, the forceps 91 
and the hook probe 92 to be simultaneously inserted 
through the rear end of the cavity maintaining tool 60. 
Therefore, the operator is enabled to dissect the con- 
nective tissue 300 on the blood vessel C from the blood 
vessel C by the hook probe 92 and cut the connective 
tissue 300 on the blood vessel C with the forceps 91 to 
separate the connective tissue 300 on the blood vessel 
C from the blood vessel C while observing the cavity G 
with the hard endoscope 20. The states of the excising 
operation and the cutting operations are shown in FIGS. 
1 6 to 1 9. FIG. 1 6 shows an image in the cavity G picked 
up by the hard endoscope 20. As shown in FIG. 1 6, the 
shafts 62e, horizontal openings 62h and bases 62c of 
the cavity maintaining tool 60, the blood vessel C and 
the branch F extending into the lateral direction can be 
observed. FIG. 1 7 shows a state where a clip 96 is de- 
formed by a clip applier 95 inserted into the cavity G 
through the horizontal opening 62h and serving as a 
treatment tool and an intermediate portion of the branch 
F is held by the clip 96. FIG. 18 shows a state just before 
an intermediate portion of the branch F between the two 
clips 96 is cut by the forceps and a state after the same 
has been cut. The foregoing operations are performed 
in a portion from the skin cut portion E1 to the skin cut 
portion E2. After the blood vessel C has been complete- 
ly separated from the surrounding tissue as a result of 
the foregoing operation, the blood vessel C is cut at the 
positions of the skin cut portion E1 and skin cut portion 
E2 so as to be evulsed from the inside portion of the 
cavity G. As a result, evulsion of the blood vessel C hav- 
ing a length of, for example, about 25 cm is completed. 
[0046] If a longer blood vessel is required to be 
evulsed, a similar operation is performed through the 
skin cut portion E2 toward the knee. Thus, blood vessel 
C having a length of 50 cm to 60 cm extending from the 
skin cut portion E2 toward the inguinal region and the 
ankle can be evulsed at a time. 
[0049] FIGS. 19A and 19Bshow images picked up by 
the hard endoscope 20 to illustrate the states where the 
hook probe 92 is used. FIG, 19A shows a state where 
the hook probe 92 has been inserted through a right- 
hand portion of the horizontal openings 62h of the cavity 
maintaining tool 60 and approached from the right por- 
tion by a first hook 92a of the hook probe 92. FIG. 1 9B 
shows a state where the hook probe 92 has been insert- 
ed through a left-hand portion of the horizontal openings 
62h of the cavity maintaining tool 60 and approached 
from the left portion by a second hook 92a of the hook 
probe 92. Both of FIGS. 19A and 19B show the state 
where intermediate portions of the blood vessel C are 
hooked by the first and second hooks 92a and 92b and, 
thus, the blood vessel C has been raised. In the forego- 
ing operation, the connective tissue 300 on the blood 
vessel C is cut by the forceps while being dissected from 
the blood vessel C so as to be separated from the blood 
vessel C by cutting. In the foregoing operation, the hard 
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endoscope 20 is placed substantially on the upper sur- 
face of the cavity maintaining tool 60 so that each treat- 
ment tool is inserted through the right and left horizontal 
openings 62h with respect to the hard endoscope 20. If 

5 the hook probe 92 is, in this case, used to dissect the 
blood vessel C, the insertion operation can smoothly be 
performed by causing the right hand to hold the hook 
probe 92 to insert the hook probe 92 through the right 
horizontal openings 62h in the case where the operator 

10 is a right-handed person. In this case, the second hook 
92b warped to the right does not hinder the visual field 
of the hard endoscope 20, thus resulting in a satisfactory 
effect. If another treatment tool is used, ft is preferable 
that the left hand has the hook probe 92 and the right 

15 hand has the treatment tool. In this case, use of the sec- 
ond hook 92c warped to the left results in a satisfactory 
effect being obtained because the visual field of the hard 
endoscope 20 is not hindered. 
[0050] As described above, according to the first em- 

20 bodiment, the blood vessel can be evulsed while pro- 
tecting the blood vessel from being damaged and with- 
out a necessity of greatly incising the skin. Thus, a risk 
of a complication occurring after the operation can be 
eliminated and a satisfactory advantage can be realized 

25 in terms of improving cosmetic effect. 

[0051] Among conventional methods of extracting a 
blood vessel, a method is available which is adaptable 
to extracting the subcutaneous blood vessel, such as 
the saphenous vein in the lower extremity, and which 

30 comprises the steps of incising the skin along the blood 
vessel below the skin by using a knife or the like; further 
incising the panniculus adiposus and the connective tis- 
sue on the blood vessel which is the lower layers of the 
skin to expose the blood vessel having a length intended 

35 to be extracted; and cutting the two ends of the exposed 
blood vessel to extract the same to the outside of the 
body. 

[0052] However, since the extracting method of the 
foregoing type inevitably greatly incises the skin, a too 
40 long time is required for the patient to be cured. What is 
worse, the incised portion is scarred and hardened, thus 
causing a problem to arise in that the patient has a 
cramp in the leg when moves the leg and thus the patient 
feels a pain. 

45 [0053] Accordingly, an attempt has been, as dis- 
closed in Japanese Patent Publication No. 4-10328, 
made such that a portion of the skin is cut by a knife or 
the like; an endoscope guide tube is inserted into the 
subcutaneous tissue; and the treatment is performed 

so while observing the subject portion with the endoscope, 
[0054] When treatment is performed while observing 
the subject portion with the endoscope, the hook probe 
92 according to the foregoing embodiment is suitable to 
perform the operation. Hitherto, a hook-type probe hav- 

55 ing a structure as disclosed in U.S. Patent No. 
5,318,582, U.S. Patent No. 5,346,503 and U.S. Patent 
No. 5,356,41 9 has been employed. The hook type probe 
has a hook disposed at an end of a shaft thereof, and a 
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handle is provided for another end of the shaft. Thus, 
tissue can be hooked by the hook at the leading end of 
the shaft by the operator who holds the handle to re- 
move the tissue and a portion of the tissue can be re- 
moved by cutting. 

[0055] However, the conventional hook-type prove 
has been arranged to selectively use a variety of probes 
which are different from one another in only the shapes 
of the hooks to be attached to the end of the shaft to be 
adaptable to the situation. Therefore, the probes are re- 
quired to be sent and received to and from the operator 
whenever the state of the portion to be treated is 
changed, thus resulting in a long time being required to 
complete the operation. 

[0056] In an example case where the blood vessel is 
dissected from the surrounding tissue, a method has 
been generally employed in which holding forceps are 
used to pick up the surrounding tissue so as to be cut 
by cutting forceps. However, the foregoing method re- 
quires a complicated operation and results in a long time 
being required to complete the operation. 
[0057] Accordingly, a hook probe will now be de- 
scribed with which the operations for passing the tool 
can be decreased and the time required to complete the 
operation can be shortened. 

[0058] FIGS. 20 to 22B show a first example of the 
hook probe. As shown in FIGS. 20 and 21 , a hook probe 

130 has an operation portion 131 . The operation portion 

1 31 has an internal cavity 1 32 opened in the leading end 
portion of the operation portion 131 . A shaft 133 is dis- 
posed in the central portion of the internal cavity 132, 
the shaft 133 having the base secured to the operation 
portion 131 and a leading end which projects forwards 
over the internal cavity 132, A pipe 1 34 capable of mov- 
ing the axial direction is connected to the shaft 133. The 
shaft 1 33 has the leading end to which the first hook 1 35 
is secured, while a second hook 136 is secured to the 
leading end of the pipe 1 34. The first and second hooks 

135 and 136 basically have the same shape each of 
which warped into a C-shape to project toward the side 
portions of the shaft 1 33 and the pipe 1 34. A fixing mem- 
ber 137 disposed in the internal cavity 132 of the oper- 
ation portion 131 is attached to the base portion of the 
pipe 134. A pin 193 penetrating an elongated hole 138, 
formed in the operation portion 1 31 , projecting outward- 
ly is disposed on the fixing member 137. A operation 
button 1 40 is provided for the leading end of the pin 1 39. 
Therefore, when the operator move forwards and rear- 
wards the operation button 140 while holding the oper- 
ation portion 131, the pipe 134 is moved forwards or 
rearwards so that the first and second hooks 135 and 

136 are opened and closed. 

[0059] As can be understood from the images shown 
in FIGS. 22A and 22B and picked up by the hard endo- 
scope 20, the opening/closing type hook probe 130 is 
inserted into the cavity G in a state where the first and 
second hooks 135 and 136 are closed to approach the 
connective tissue 300 on the blood vessel C. Then, the 



first and second hooks 135 and 136 are introduced into 
the portion below the blood vessel C, followed by open- 
ing the first and second hooks 135 and 136. Thus, the 
hook probe 1 30 is able to tear the connective tissue 300 
5 on the blood vessel C so as to expose the blood vessel 
- C. 

[0060] As described above, the hook probe 130 ena- 
bles the operation for excising the blood vessel from the 
surrounding tissue to be performed in a short time with- 
10 out using a plurality of treatment tools by using only the 
opening/closing hook probe 130. Although the first ex- 
ample has the structure such that the first hook 135 is 
fixed and the second hook 136 is made to be movable, 
a contrary structure may be employed. A structure may 
15 be employed in which both of the first and second hooks 
1 35 and 1 36 are movable. If the outer edges of the first 
and second hooks 135 and 136 are sharpened, the tis- 
sue can easily be cut and opened by the first and second 
hooks 1 35 and 1 36 when the first and second hooks 1 35 
20 and 1 36 have been moved into a direction in which they 
are moved apart from each other (see FIG. 22B). 
[0061] FIGS. 23 A and 23B show a second example 
of the hook probe. As shown in FIG. 23A, the opening/ 
closing type hook probe 141 according to this example 
25 is composed of an operation portion 1 42, a shaft portion 
143 provided for the operation portion 142 and a hook 
portion 1 44 formed at the leading end of the shaft portion 
143. The operation portion 142 comprises a cylindrical 
member 147. The cylindrical member 147 has, at the 
30 leading end thereof, an opened portion 145 and, at a 
trailing end thereof, a closed portion 1 46. The cylindrical 
member 147 has a side wall in which an elongated hole 
148 is formed, the elongated hole 148 being formed in 
the direction of the longitudinal axis of the cylindrical 
35 member 1 47. The closed portion 1 46 has a male thread 
portion 1 49 on the outer surface thereof and, the closed 
portion 146 further comprising a female thread portion 
150 formed in the axial center portion thereof. A fixing 
member 1 52 having a slot 1 51 is screwed in the female 
thread portion 1 50. The outer surface of the base portion 
of the fixing member 152 is tapered. The fixing member 
152 has a hole in the central portion thereof, the hole 
penetrating the fixing member 152 in the axial direction 
of the same. The diameter of the hole is reduced at the 
« base end portion of the tapered fixing member 152 so 
that a stepped portion 1 53 is formed. 
[0062] A cap 1 54 is screwed into the male thread por- 
tion 149 of the closed portion 146. A tapered hole 155, 
to which the base portion of the fixing member 152 is 
received, is formed in the inner portion of the cap 154. 
A slider 156 having a through hole 156a formed in the 
axial direction thereof is inserted into the cylindrical 
member 147 so as to be movable in the axial direction 
of the cylindrical member 1 47. The siider 1 56 is secured 
to an operation button 157 which is able to slide in the 
axial direction of the cylindrical member 1 47 while being 
guided by the elongated hole 1 48. The cylindrical mem- 
ber 147 includes a coil spring 1 58 at a position between 
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the slider 156 and the closed portion 146. The urging 
force of the coil spring 158 urges the slider 156 toward 
the leading end of the cylindrical member 147. 
[0063] The shaft portion 1 43 comprises a shaft 1 60 
and a pipe 1 61 attached on the outside of the shaft 1 60 
so as to be slidable in the axial direction thereof. The 
shaft 160 has the base portion which penetrates a 
through hole 1 56a of the slider 1 56 and which is secured 
to the fixing member 152. The base portion of the pipe 

161 is secured to the slider 156. Therefore, when the 
slider 156 is longitudinal moved, the pipe 161 is moved 
forwards or rearwards. 

[0064] The hook portion 144 consists of a first hook 

1 62 and a second hook 1 63. The base portion of the first 
hook 162 is secured to the leading end of the shaft 160. 
The base portion of the second hook 163 is secured to 
the base portion of the pipe 1 61 . As shown in FIG. 23B, 
the first hook 162 is formed into a semicircular arc shape 
and has a sharp portion 162a having a sharp leading 
end. Similarly to the fixing member 1 52, the stepped por- 
tion 153 is formed into a semicircular arc shape and hav- 
ing a sharp portion 163a having a sharp leading end. 
The first and second hooks 162 and 163 are projection 
and pit portions 1 64 at the base portions thereof so as 
to be engaged mutually. 

[0065] As a result of the foregoing structure, when the 
operator touches the operation button 157 of the oper- 
ation portion 142 with the finger to rearwards move the 
operation button 157 against the urging force of the coil 
spring 158 as indicated by an alternate long and two 
short dashes line, the slider 156 is pulled into the inner 
portion of the cylindrical member 147. When the rear- 
ward movement of the slider 1 56, the second hook 1 63 
is moved rearwards and apart from the first hook 162. 
As a result, the hook portion 144 is opened. When the 
operator releases the finger in the foregoing state, the 
slider 156 is moved forwards due to the urging force of 
the coil spring 158 so that the second hook 163 is 
brought into contact with the first hook 1 62 through the 
pipe 161. 

[0066] As described above, the hook probe 141 ac- 
cording to this example is initially inserted into the cavity 
G in the state where the first and second hooks 1 62 and 

1 63 are opened to be allowed to approach the connec- 
tive tissue 300 on the blood vessel C. Then, with the 
hook probe 1 30, the first and second hooks 1 35 and 1 36 
are introduced into the portion below the blood vessel 
C, followed by opening the first and second hooks 135 
and 136 so that the connective tissue 300 on the blood 
vessel C is torn. 

[0067] As described above, the hook probe 141 ena- 
bles the operation for excising the blood vessel from the 
surrounding tissue to be performed in a short time with- 
out using a plurality of treatment tools by using only the 
opening/closing hook probe 141. Although the second 
example has the structure such that the first hook 162 
is fixed and the second hook 1 63 is made to be movable, 
a contrary structure may be employed. A structure may 



be employed in which both of the first and second hooks 
1 62 and 1 63 are movable. If the outer edges of the first 
and second hooks 162 and 163 are sharpened, the tis- 
sue can easily be cut and opened by the first and second 

s hooks 1 62 and 1 63 when the first and second hooks 1 62 
and 163 have been moved into a direction in which they 
are moved apart from each other. 
[0068] The opening/closing type hook probe 141 ac- 
cording to this example can be assembled by a user. 

10 The assembling operation is performed such that the 
shaft 160 having the first hook 1 62 is, from the position 
adjacent to the second hook 163, inserted into the pipe 
161 having the second hook 163. Then, the shaft 160 
and the pipe 161 are inserted into the operation portion 

'5 1 42 in a state where the projection and pit portions 1 64 
of the first and second hooks 162 and 163 are aligned 
to each other. At this time, the coil spring 158 is held 
between the slider 1 56 and the closed portion 1 46, and 
the shaft portion of the operation button 157 is guided 

20 by the elongated hole 1 48. Then, the base portion of the 
shaft 160 is allowed to abut against the stepped portion 
153 of the fixing member 152. Then, the cap 154 is 
screwed in the male thread portion 1 49 of the cylindrical 
member 147 so that the tapered hole 155 is allowed to 

25 abut against the tapered portion of the base portion of 
the fixing member 1 52 so that the shaft 1 60 is clamped 
and secured. 

[0069] Since the opening/closing type hook probe 141 
can be decomposed as described above, the hook 
30 probe 141 can easily be decomposed so as to be 
washed. Since the projection and pit portions 164 are 
provided for the first and second hooks 1 62 and 1 63 and 
the abutting stepped portion 153 is provided for the fix- 
ing member 1 52 of the shaft 1 60, the assembling oper- 
as ation can be performed in the state where the leading 
ends of the first and second hooks 162 and 163 are 
aligned to each other. Therefore, the assembling oper- 
ation can be facilitated. Since the coil spring 158 is at- 
tached, the hook portion 144 is closed in a usual state. 
40 Thus, the tissue of the organism can be protected from 
being damaged intentionally by a sharp portion of the 
nail and the treatment can be performed safely. 
[0070] FIGS. 24A and 24B show a third example of 
the hook probe. A hook probe 1 70 according to this ex- 
45 ample has the basic structure which is the same as that 
according to the second example. However, a difference 
lies from the second example in the coil spring 1 58 being 
omitted. As a result of the foregoing structure, no load 
acts when the hook portion 144 is opened and closed. 
50 Thus, the operator is enabled to delicately open/close 
the hook portion 1 44. Since the parts to be exploded at 
the decomposition can be decreased, the assembling 
operation and washing operation can easily be per- 
formed. 

55 [0071] FIGS. 25A and 25B show a first modification 
of the excising member 10 shown in FIGS. 4A to 4G. 
The same elements as those of the excising member 1 0 
are given the same reference numerals and they are 
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omitted from description. As shown in FIGS. 25A and 
25B, the excising member 10' according to this modifi- 
cation has, at the leading end 12 thereof, an opening 
180 permitting observation to be performed with the 
hard endoscope 20. FIG. 26A shows a state where the 
excising member 10', to which the hard endoscope 20 
has been attached, has been inserted below the skin 
through the skin cut portion E1 . An image picked up by 
the hard endoscope 20 in the foregoing state of insertion 
is shown in FIG. 26B. 

[0072] FIGS. 27A and 27B show a first modification 
of the tissue protective tool 30 shown in FIG. 7A. As 
shown in FIG. 7A, a protective tool body 31' of a tissue 
protective tool 30' according to this modification has a 
cross sectional shape as shown in FIG. 27B so that the 
groove 30a is formed by the outer surface of the protec- 
tive tool body 31". Since the residual structures are the 
same as those of the tissue protective tool 30, the same 
elements are given the same reference numerals and 
they are omitted from description. 
[0073] FIGS. 28A to 28C show a second modification 
of the tissue protective tool 30 and a first modification 
of the cavity forming tool 50. A tissue protective tool 1 90 
according to this modification comprises a protective 
tool body 1 90a, which is a plate-like elongated member 
so as to be inserted into the subcutaneous tissue; and 
a flange portion 190b projecting at the base portion of 
the protective tool body 1 90a in the widthwise direction. 
Elongated grooves 191 are formed in the right and left 
side surfaces of the protective tool body 1 90a, the elon- 
gated grooves 191 being formed in the lengthwise di- 
rection of the protective tool body 1 90a (see FIG. 28C). 
A connection hole 31 a is formed in the leading end por- 
tion of the protective tool body 1 90a, the connection hole 
31a being arranged to be caught by the slit 13a of the 
excising member 10 shown in FIGS. 4A to 4G so as to 
be detach ably connected. The protective tool body 1 90a 
has a width capable of covering and protecting the sub- 
cutaneous blood vessel to be protected and a length 
which is somewhat longer than the distance between 
the skin cut portion E1 and the skin cut portion E2. The 
flange portion 190b projects to have a width with which 
the insertion into the subcutaneous tissue through the 
skin cut portion E1 is inhibited. In order to smoothly in- 
sert the tissue protective tool 1 90 into the subcutaneous 
tissue, the leading end of the tissue protective tool 190 
is tapered in the forward direction. In order to protect the 
tissue from being damaged, the leading end portion of 
the tissue protective tool 1 90 is formed into a smooth 
and moderate shape. On the other hand, to enable the 
cavity forming tool 50' to be guided along the tissue pro- 
tective tool 30 when the cavity forming tool 50' is insert- 
ed into the subcutaneous tissue, engaging groove 1 92 
capable of engaging to the elongated grooves 1 91 of 
the tissue protective tool 190 is formed in the lower sur- 
face of the cavity forming tool 50' (see FIG. 28B). The 
connection hole 51 to be engaged to the hook 40b of 
the dilator hook 1 01 shown in FIG. 1 0A is formed in the 



leading end of the cavity forming tool 50'. 
[0074] As a result of the foregoing structure, the en- 
gagement between the elongated grooves 191 and the 
engaging groove 192 permits the cavity forming tool 50' 
5 to be relatively moved with respect to the tissue protec- 
tive tool 30 in the engaged state so that the cavity form- 
ing tool 50' is reliably guided by the tissue protective tool 
30. 

[0075] FIGS. 29, 30A and 30B show a first modifica- 
10 tion of the cavity maintaining tool. As shown in FIGS. 
29, 30A and 30B, a cavity maintaining tool 201 has a 
body 202 formed into a semicircular (cylindrical) shape 
or circular arc shape obtainable by vertically cutting a 
cylinder into two sections, the body 202 being made of 
'5 a synthetic resin or stainless steel. The body 202 has, 
at the two ends in the lengthwise direction, openings 

203. A side wall portion 204 of the body 202 has two 
ends in each of which a lateral hole 205 elongated in the 
lengthwise direction of the body 202 is formed. The right 

20 and left lateral hole 205 is formed symmetrically with re- 
spect to the longitudinal axis of the body 202. Moreover, 
the endoscope guide tube 206 is, together with the body 
202, provided for each of the two ends of the body 202. 
Each of the endoscope guide tube 206 is disposed on 
25 a straight line running parallel to the longitudinal axis of 
the body 202. The portion between the endoscope guide 
tube 206 are disconnected. 

[0076] The upper semicircular portion of the cylindri- 
cal portion of each of the endoscope guide tubes 206 
projects over the side wall portion 204 of the body 202, 
while the lower semicircular portion projects over the 
lower portion of the inner portion of the side wall portion 

204. By disposing the endoscope guide tube 206 at an 
intermediate position of the side wall portion 204, in par- 
ticular, by disposing the same in the central portion, a 
largest possible hollow portion 207 is maintained in the 
cavity maintaining tool 201 while preventing excessive 
projection in the outward direction. The two end surfac- 
es and the lower surface of the body 202 and the inner 
surface of the lateral hole 205 are rounded so as to pro- 
tect the tissue in the body cavity from being damaged. 
[0077] FIGS. 31 A and 31 B show a case where the 
cavity maintaining tool 201 is used in an extracting op- 
eration in which the same is retained in the subcutane- 
ous tissue to extract the subcutaneous blood vessel, 
such as the saphenous vein. As a previous operation 
when the cavity maintaining tool 201 is retained, a space 
for retaining the cavity maintaining tool 201 is formed in 
the subcutaneous tissue, for example, as shown in FIG. 
32. 

[0078] Referring to FIG. 32, reference numeral 100 
represents the skin, 200 represents the subcutaneous 
tissue, such as the fat in the lower layer of the skin 1 00, 
300 represents the connective tissue on the blood ves- 
sel in the lower layer of the subcutaneous tissue 200, 
and C represents the blood vessel, such as the saphe- 
nous vein. FIG. 32 shows a state where a portion of the 
skin 100 is cut by a knife, the subcutaneous tissue 200 



35 



40 



45 



50 



17 



33 



EP0 761 171 B1 



34 



and the connective tissue 300 on the blood vessel C are 
cut, the excising member 1 0 is inserted through the skin 
cut portion E1 , and the retaining space 215 is formed in 
the body by the excising member 1 0 while observing the 
subject portion with the hard endoscope 20. 
[0079] After the retaining space 215 has been formed 
in the body, the body 202 of the cavity maintaining tool 
201 is inserted through the skin cut portion E1, as shown 
in FIG. 31 A and 31 B. In a state where the outer end 
opening 203 is exposed to the outside of the.body, the 
cavity maintaining tool 201 is retained so that a cavity 
216 is maintained below the subcutaneous tissue 200 
by the hollow portion 207. Then, an insertion portion 21 8 
of a hard endoscope 217 is inserted into either of the 
endoscope guide tubes 206 of the body 202, and the 
leading end of the insertion portion 218 is inserted into 
the cavity 21 6. A treatment tool, for example, cutting for- 
ceps 219, is inserted from an end of the body 202 
through a lateral hole 205 to insert a forceps portion 
219a into the cavity 216. Moreover, a treatment tool, for 
example, a hook probe 220, is inserted through either 
of the openings 203 of the body 202, to insert a hook 
portion 220a into the cavity 21 6. 
[0080] As described above, the hard endoscope 21 7, 
the cutting forceps 219 and the hook probe 220 can si- 
multaneously be inserted into either end of the body 202 
of the cavity maintaining tool 201 . Moreover, while ob- 
serving the cavity 21 6 with the hard endoscope 21 7, the 
connective tissue 300 on the blood vessel C can be sep- 
arated from the blood vessel C and the connective tis- 
sue 300 on the blood vessel C can be cut by the cutting 
forceps 21 9 so as to separate the connective tissue 300 
on the blood vessel C from the blood vessel C. 
[0081] FIG. 33 shows an image of the inside portion 
of the cavity 216 picked up by the hard endoscope 217 
to be displayed on a monitor 21 7a. As shown in FIG. 33, 
the inner wall of the body 202, the opening 203 and the 
lateral hole 205 of the cavity maintaining tool 201 , the 
connective tissue 300 on the blood vessel C, the blood 
vessel C and the branch F extending from an interme- 
diate position of the blood vessel C into the horizontal 
direction can easily be observed. FIG, 34 shows a state 
where the cutting forceps 21 9 has been inserted into the 
guide groove 222 of the scissors guide 221 to cause the 
cutting forceps 219 to slide in the guide groove 222 so 
that the cutting forceps 219 is enabled to easily ap- 
proach the connective tissue 300 on the blood vessel 
C. FIG. 35 shows a state immediately before the con- 
nective tissue 300 on the blood vessel C is cut by the 
cutting forceps 219, FIG. 36 shows a state where the 
connective tissue 300 on the blood vessel C has been 
cut by the cutting forceps 21 9 and, thus, the blood vessel 
C and the branch F have been exposed. FIG. 37 shows 
a state where a clip 224 is deformed by a clip prier 223, 
which is a treatment tool and an intermediate position 
of the branch F is held. FIG. 38 shows a state immedi- 
ately before an intermediate position of the branch F 
held by the two clips 224 is cut by the cutting forceps 



21 9 and a state after the same has been cut. As de- 
scribed above, the cavity maintaining tool 201 can easily 
be used in a variety of states of usage. 
[0082] FIG. 39 shows a second modification of the 
5 cavity maintaining tool. The same elements as those of 
the first modification are given the same reference nu- 
merals and they are omitted from detailed description. 
A cavity maintaining tool 225 according to this modifica- 
tion has a similar shape as that according to the first 
10 modification . A body 226 has a semicircular (cylindrical) 
shape or circular arc shape obtainable by vertically cut- 
ting a cylinder into two sections, the body 206 being 
made of a synthetic resin or stainless steel. The body 
206 has, at the two ends in the lengthwise direction, 

15 openings 227. The lower portions of the two ends of a 
side wall portion 228 of the body 226 have elongated 
horizontal holes 229 formed in the lengthwise direction 
of the body 226, the horizontal holes 229 being in the 
form of cut portions. The right and left horizontal holes 

20 229 are formed symmetrically with respect to the length- 
wise direction axial line of the body 226. Also the cavity 
maintaining tool 225 can be used similar to the cavity 
maintaining tool 201 according to the first modification. 
[0083] FIG, 40 and 41 show a third modification of the 

25 cavity maintaining tool. Note that the same elements as 
those of the first modification are given the same refer- 
ence numerals and they are omitted from illustration. 
The cavity maintaining tool 201 according to this modi- 
fication is used together with an insertion helper 230. 

30 The insertion helper 230 has a conical cylinder shape, 
only the lower portion thereof is flattened or in the form 
obtainable by vertically cutting a conical cylinder and 
employing only the upper portion. A leading end 231 of 
the insertion helper 230 is rounded to protect the tissue 

35 from being damaged. The base portion of the insertion 
helper 230 has substantially same curvature radius as 
that of the body 202 of the cavity maintaining tool 201 
so that no step is formed when connected. 
[0084] A pair of connection members 232 positioned 

40 to correspond to the lateral hole 205 of the body 202 of 
the cavity maintaining tool 201, projecting rearwards 
and having elasticity are provided for the base portion 
of the insertion helper 230. The leading end of the pro- 
jecting portion of the connection member 232 has an 

45 engaging projection 233 in the form of a bent hook to be 
engaged to the leading end of the lateral hole 205 of the 
body 202 of the cavity maintaining tool 201 . 
[0085] When the insertion helper 230 having the fore- 
going structure is placed to face the end of the body 202 

50 of the cavity maintaining tool 201 and then the leading 
end of the projecting portion of each of the connection 
members 232 is inserted into the body 202, the elasticity 
of the connection members 232 causes the engaging 
projection 233 to be inserted into the lateral hole 205 of 

55 the body 202. Thus, the insertion helper 230 is connect- 
ed to the body 202 by a single action. Therefore, when 
the cavity maintaining tool 201 is inserted into the re- 
taining space 215 in the subcutaneous tissue 200, the 
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subcutaneous tissue 200 can be expanded by the ta- 
pered surface of the insertion helper 230 at the time of 
insertion. Thus, the cavity maintaining tool 201 can eas- 
ily be inserted. 

[0086] FIGS. 42A, 42B and 43 show a fourth modifi- 5 
cation of the cavity maintaining tool. Note that the same 
elements as those of the first and third modifications are 
given the same reference numerals and they are omit- 
ted from description. The cavity maintaining tool 201 ac- 
cording to this modification is used together with the in- 10 
sertion helper 230. A thread hole 234 for connecting a 
traction member (not shown) is formed in a leading end 
231 of the insertion helper 230. As shown in FIG. 43, 
the base portion of the insertion helper 230 has a diam- 
eter slightly larger than that of the body 202 of the cavity '5 
maintaining tool 201 . The base portion has a semicircu- 
lar connection member 235 projecting rearwards. A con- 
nection pin 236 having a head portion 236a, the height 
of which is the same or lower than the upper surface of 
the base portion of the insertion helper 230 is allowed 20 
to project over the upper surface of the connection mem- 
ber 235. 

[0087] On the other hand, an engaging hole 237 to be 
engaged to the connection pin 236 is formed in the up- 
per surface of the body 202 of the cavity maintaining tool 25 

201 . The engaging hole 237 is composed of a large-di- 
ameter portion 237a to be freely engaged to the head 
portion 236a of the connection pin 236 and a small-di- 
ameter portion 237b to be closely engaged to the shaft 
portion of the connection pin 236, the large-diameter 30 
portion 237a and the small-diameter portion 237b being 
formed continuously in the longitudinal direction. The 
large-diameter portion 237a is disposed in the rear of 

the small-diameter portion 237b. 

[0088] The insertion helper 230 having the foregoing 35 
structure is located to face the end of the body 202 of 
the cavity maintaining tool 201, and the connection 
member 235 is inserted into the opening 203 of the body 

202. Then, the head portion 236a of the connection pin 

236 is freely inserted into the large-diameter portion *o 
237a of the engaging hole 237. When the insertion help- 
er 230 is moved toward the leading end 231 in the fore- 
going state, the connection pin 236 is closed engaged 

to the small-diameter portion 237b of the engaging hole 

237 so that the insertion helper 230 is connected to the 45 
body 202 by a single action. 

[0089] By using the insertion helper 230, when the 
cavity maintaining tool 201 is inserted into the retaining 
space 215 of the subcutaneous tissue 200, it can be in- 
serted while expanding the subcutaneous tissue 200 by so 
the tapered surface of the insertion helper 230. As a re- 
sult, the cavity maintaining tool 201 can easily be insert- 
ed. ' 

[0090] FIG. 44 shows a fifth modification of the cavity 
maintaining tool. Referring to FIG. 44, reference numer- 55 
al 240 represents cavity maintaining tool. The cavity 
maintaining tool 240 has a body 241 formed into a cy- 
lindrical shape. The body 241 has the two ends each 



having an opening 242. An opening portion 243 in the 
form of a wide and elongated hole is formed in the lower 
portion of the body 241 in the lengthwise direction of the 
body 241 . On the other hand, a pair of horizontal holes 
244 are formed in the peripheral wall in the upper portion 
of the body 241 , the horizontal holes 244 being formed 
in the lengthwise direction of the body 241 . Also the cav- 
ity maintaining tool 240 can be used similarly to the cav- 
ity maintaining tool according to the foregoing modifica- 
tions. 

[0091] FiGS. 45A and 45B show a sixth modification 
of the cavity maintaining tool. Referring to FIGS. 45A 
and 45B, reference numeral 245 represents a cavity 
maintaining tool. A body 246 of the cavity maintaining 
tool 245 is formed into a flat cylindrical shape having two 
ends in which openings 247 are formed. An opening por- 
tion 248 in the form of a wide elongated hole is formed 
in the lower portion of the body 246, the opening portion 
248 being formed in the lengthwise direction of the body 
246. Also the cavity maintaining tool 245 can be used 
similarly to the cavity maintaining tool according to each 
of the foregoing modifications. 
[0092] FIGS. 46A and 46B show a seventh modifica- 
tion of the cavity maintaining tool. Referring to FIGS. 
46 A and 46 B, reference numeral 250 represents a cav- 
ity maintaining tool. A body 251 of the cavity maintaining 
tool 250 is formed into a semicircular (cylindrical) shape 
which is the upper half of two sections formed by verti- 
cally cutting a cylinder. The body 251 has an opening at 
each of the two ends thereof. Moreover, a cut portion 

253 is formed in the upper wall at each of the two ends 
of the body 251 . The cut portion 253 expands the degree 
of opening of the opening 252 to enable a treatment toot 

254 to easily be inserted and operated. A pair of teg por- 
tions 255 formed by the cut portion 253 extend outwards 
in the axial direction of the body 251 to press tissue 256 
so that a treatment tool 254 is easily inserted and oper- 
ated. Reference numeral 257 represents an endoscope 
guide tube similar to that according to the foregoing 
modifications. 

[0093] FIG. 47 shows an eighth modification of the 
cavity maintaining tool. Referring to FIG. 47, reference 
numeral 258 represents a cavity maintaining tool. A 
body 259 of the cavity maintaining tool 258 is formed 
into a semicircular (cylindrical) shape which is the upper 
half of two sections formed by vertically cutting a cylin- 
der. The body 259 has the two ends in which openings 
260 are formed by expanding the outer wall of the body 
259. The opening 260 has a satisfactorily large size to 
easily insert and operate the treatment tool 254. 
[0094] FIGS. 48A and 48B show a ninth modification 
of the cavity maintaining tool. Referring to FIGS. 48A 
and 48B, reference numeral 261 represents a cavity 
maintaining toot. A body 262 of the cavity maintaining 
tool 261 is formed into a semicircular (cylindrical) shape 
which is the upper half of two sections formed by verti- 
cally cutting a cylinder Moreover, openings 263 are 
formed in the two ends of the body 262. Two horizontal 



19 



37 



EP0 761 171 B1 



38 



holes 264 are formed on the two side walls of the body 
262, the horizontal holes 264 being formed in the length- 
wise direction of the body 262. The horizontal holes 264 
are covered with a semicircular (cylindrical) cover 265 
projecting toward the outside of the body 262. An end s 
of the cover 265 is opened so that the horizontal hole 
264 is opened, while another end is closed. Thus, a ta- 
pered shape is formed from the opened portion toward 
the closed portion to guide the treatment tool 219. As 
shown in FIG. 48B, for example, the cutting forceps 219 10 
can be inserted through the horizontal hole 264 and the 
insertion portion 21 8 of the hard endoscope 21 7 can be 
inserted into the endoscope guide tube 206. As a result, 
treatment can be performed while observing the inside 
portion of the cavity 216, is 
[0095] FIG. 49 shows a tenth modification of the cavity 
maintaining tool. Referring to FIG, 49, reference numer- 
al 266 represents a cavity maintaining tool. A body 267 
of the cavity maintaining tool 266 is formed into a semi- 
cylindrical shape obtained by vertically cutting a cylin- 20 
der. Moreover, an opening 268 is formed in each of the 
two ends of the body 267. The opening 268 may be 
formed by opening the outer wall of the body 267. By 
inwardly deforming each of the two side walls at the two 
ends of the body 267 into a semicircular shape, a circu- 25 
lar-arc guide groove 269 is formed on the outer wall of 
each of the two side walls. Moreover, a horizontal hole 

270 connected to the inner portion of the body 267 is 
formed at an end of the guide groove 269. Therefore, a 
treatment tool (not shown) can be inserted into the body 30 
267 through the horizontal hole 270 while being guided 

by the guide groove 269. 

[0096] FIGS. 50 to 54 show an eleventh modification 
of the cavity maintaining tool. A cavity maintaining tool 
201 according to this modification is used together with 35 
an insertion helper 271 . As shown in FIGS. 50, 51 A and 
51 B, a leading end portion 272 of the insertion helper 

271 Has a thread hole 273 to which a traction member 
(not shown) is connected. Moreover, a rectangular re- 
tainer plate 274, on which the hard endoscope body 202 *o 
of the cavity maintaining tool 201 is placed, is fixed to 

the base portion of the insertion helper 271 . A raised 
and bent edge portion 275 to be engaged to the lower 
edge of the body 202 of the cavity maintaining tool 201 
is formed in the peripheral portion of the retaining plate 45 
274. Moreover, a connection pin 276 is formed to project 
over the base portion of the insertion helper 271 , the 
connection pin 276 being arranged to be inserted into 
the endoscope guide tube 206 of the cavity maintaining 
tool 201. 

[0097] With the insertion helper 271 having the fore- 
going structure, when the endoscope guide tube 206 of 
the cavity maintaining tool 201 is, as shown in FIG. 51 B, 
inserted into the connection pin 276 and the cavity main- 
taining tool 201 is placed on the retaining plate 274, the 
cavity maintaining tool 201 can be connected to the in- 
sertion helper 271 with a single action. When the cavity 
maintaining tool 201 is inserted into the retaining space 



215 of the subcutaneous tissue 200, it can be inserted 
while expanding the subcutaneous tissue 200 by the ta- 
pered surface of the insertion helper 271 . Thus, the in- 
sertion of the cavity maintaining tool 201 can be facili- 
tated. 

[0098] FIGS. 52 to 54 show an operation for inserting 
the cavity maintaining tool 201 into the retaining space 
215 of the subcutaneous tissue 200 by using the inser- 
tion helper 271 according to this modification. Refer- 
ence numeral 277 represents a lower extremity, and E1 
and E2 represent skin cut portions formed by cutting the 
skin 100 by a knife or the like. A expander 280, serving 
as a traction member, is connected to the thread hole 
273 of the insertion helper 271 . The expander 280 is 
composed of a shaft 281 and a flat expansion portion 
282 formed at an end of the shaft 281 . Reference nu- 
meral 283 represents a protector previously set in the 
retaining space 215 of the subcutaneous tissue 200 in 
order to guide the insertion helper 271 and the cavity 
maintaining tool 201 . 

[0099] The expansion portion 282 of the expander 
280 is, as a leading end of the insertion operation, intro- 
duced into the retaining space 21 5 of the subcutaneous 
tissue 200 through skin cut portion E1 which is one of 
the skin cut portions E1 and E2. On the other hand, the 
expansion portion 282 is ejected through the other skin 
cut portion E2. In this state, the operator holds the ex- 
pansion portion 282 as a handle and pulls in a direction 
indicated by an arrow so that the expansion portion 282 
is inserted while expanding the subcutaneous tissue 
200 by the tapered surface of the insertion helper 271 . 
Then, the cavity maintaining tool 201 is inserted into the 
retaining space 215 of the subcutaneous tissue 200, 
and then the two ends of the cavity maintaining tool 201 
are retained while being exposed through the skin cut 
portions E1 and E2. After the two ends have been ex- 
posed, the insertion helper 271 and the cavity maintain- 
ing tool 201 are separated from each other. 
[0100] FIGS. 55, 56A and 56B show an example of a 
structure which is different from the eleventh modifica- 
tion in a means for attaching/detaching the cavity main- 
taining tool 201 to and from the insertion helper 271. 
That is, when the operator holds the two side walls of 
the body 202 of the cavity maintaining tool 201 with fin- 
gers 284 to elastically and inwards deform the body 202 
to suspend the engagement of the body 202 with the 
raised portion 275 of the insertion helper 271 , followed 
by downwards pushing the retaining plate 274 of the in- 
sertion helper 271 , the insertion helper 271 and the cav- 
ity maintaining tool 201 can be separated from each oth- 
er. 

[0101] FIGS. 57 to 59 show a twelfth modification of 
the cavity maintaining tool. FIG. 57 shows a state where 
forceps 285 for a surgical operation are inserted into the 
subcutaneous tissue 200 through the lateral hole 205 of 
the cavity maintaining tool 201 retained in the subcuta- 
neous tissue 200. The hard endoscope 217 is inserted 
through the opening 203, which is one of two openings 
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of the cavity maintaining toot 201. Moreover, the skin 
1 00 opposite to the lateral hole 205 of the cavity main- 
taining tool 201 is cut by a knife or the like. The forceps 
285 for a surgical operation are inserted into the cavity 
216 through a formed skin cut portion 278. FIG. 58 5 
shows an image of the inside portion of the cavity 216. 
The forceps 285 for a surgical operation, the inner wall 
of the body 202 of the cavity maintaining tool 201 , the 
opening 203, the lateral hole 205, the connective tissue 
300 on the blood vessel C, the blood vessel C and the 10 
branch F extending at an intermediate position of the 
blood vessel C toward a horizontal direction can be ob- 
served. FIG. 59 shows a closed up image of a forceps 
portion 285a of the forceps 285 for a surgical operation 
and the blood vessel C photographed by a squint type '5 
hard endoscope. A clear image of detailed portions can 
be captured. 

[0102] FIGS. 60A to 60C show a thirteenth modifica- 
tion of the cavity maintaining tool. FIG. 60 A shows a cav- 
ity maintaining tool 286 in an assembled state. The cav- 20 
ity maintaining tool 286 can be decomposed into a plu- 
rality of members, as shown in FIGS. 60B and 60C. That 
is, the cavity maintaining tool 286 is composed of a cav- 
ity maintaining tool 286, the body 288 and the handle 
portion 289 so that decomposition of the foregoing ele- 25 
ments is enabled. The body 288 of the cavity maintain- 
ing tool 286 has shafts 291 provided by a number suit- 
able to maintain the cavity; and an endoscope guide 
tube 292 for holding the scope. The shafts 291 and the 
endoscope guide tube 292 are arranged between bases 30 
290 disposed at the two longitudinal ends of the body 
288. The shafts 291 and the endoscope guide tube 292 
are formed into a frame structure running parallel to the 
axis direction of the body 288. 

[01 03] The bases 290 disposed at the two longitudinal 35 
ends of the body 288 are in the same arch shape and 
have an opening 293 for enabling the treatment tool to 
be smoothly inserted. The endoscope guide tube 292 is 
arranged between the two bases 290 at a position on 
the rear of the central portion of the bases 290. The plu- 40 
ral shafts 291 are arranged between legs 294 of the bas- 
es 290. Since the shafts 291 and the endoscope guide 
tube 292 are formed in the frame shape running parallel 
to the axial direction of the body 288, a plurality of lateral 
holes 205 are greatly opened in the side portion of the 45 
body 288, the lateral holes 205 being connected to the 
hollow portion 296 in the body 288. 
[0104] A pin-type locating member 295 is formed to 
project over the front wall in the lower portion of each of 
the two leg portions 294 of the bases 290, the locating so 
member 295 being provided for position location with 
respect to the insertion helper 287. The two end surfac- 
es, the lower surface and the side surfaces, which come 
in contact with the subject subcutaneous tissue, of the 
body 288 are rounded without any edge. Each member 55 
of the cavity maintaining tool 286 is made of a synthetic 
resin or stainless steel. The endoscope guide tube 292 
of the body 288 has, similarly to that of the first modifi- 



cation, a hole portion 292a having two ends which are 
opened in the longitudinal direction. The intermediate 
portion of the endoscope guide tube 292 is opened in a 
hollow portion 296 in the body 288. 
[0105] The handle portion 289 is made of a straight 
rod member having a base portion on which a large-di- 
ameter handle portion 297. The handle portion 289 has 
a securing male thread portion 298 at the leading end 
thereof. The handle portion 289 is inserted into the en- 
doscope guide tube 292 of the body 288. The male 
thread portion 298 of the insertion helper 287 is screwed 
in the female portion 299 formed in the rear end surface 
of the insertion helper 287. Moreover, the body 288 is 
held and secured between the rear end surface of the 
insertion helper 287 and the handle portion 297. By re- 
moving the handle portion 289, the insertion helper 287, 
the body 288 and the handle portion 289 can be decom- 
posed. 

[0106] The insertion helper 287 is formed into a semi- 
conical shape having a rounded leading end. The sur- 
face of the lower end portion of the insertion helper 287 
is formed into a flat shape to form a hollow portion there- 
in. A leading end 287a of the insertion helper 287 has a 
guide projection 287b. The guide projection 287b 
projects slightly over the lower surface of the insertion 
helper 287. Thus, when the cavity maintaining tool 286 
is retained in the subject subcutaneous tissue, the guide 
projection 287b is received by a guide groove 301 a of 
an elongated tissue protector 301 , which has been pre- 
viously inserted. The leading end 287a of the insertion 
helper 287 is, when combined with the tissue protector 
301 1 received in the guide groove 301 a of the tissue pro- 
tector 301 . The insertion helper 287 has, at the rear end 
thereof, a locating hole 302 which receives the locating 
member 295 of the body 288. At the leading end of the 
tissue protector 301 , a hooking hole 301 b is formed. The 
tissue protector 301 has, at the rear end thereof, a flap 
301c extending to the right and left. 
[0107] The operation of the cavity maintaining tool 
286 will now be described. As shown in FIG. 60A, the 
cavity maintaining tool 286 is fixedly assembled as de- 
scribed above, such that the handle portion 289 is in- 
serted into the endoscope guide tube 292 of the body 
288, the male thread portion 298 of the handle portion 
289 is screwed in the female portion 299 formed in the 
rear end surface of the insertion helper 287, and the 
body 288 is held between the rear end surface of the 
insertion helper 287 and the handle portion 297. The tis- 
sue protector 301 for protecting the subject tissue from 
being damaged is inserted through either of cut portions 
previously formed for retaining the cavity maintaining 
tool 286 to be apart from each other. The tissue protector 
301 is retained in the cavity such that it is pulled to be 
moved forwards from the forward cut portion by hooking 
hole 301 b to the slit 1 3a of the excising member 1 0 and 
pulling the excising member 10, as shown in FIG. 8A 
and FIG. 8B. The tissue protector 301 is retained just 
above the blood vessel to be evulsed. 
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[01 08] The guide projection 287b of the insertion help- 
er 287 is received in the guide groove 301 a of the tissue 
protector 301 as described above. Then, the tapered 
surface of the insertion helper 287 expands the subcu- 
taneous tissue so that insertion is performed. Since the 
cavity maintaining tool 286 has round portion on the side 
surface in the lengthwise direction which comes in con- 
tact with the subject tissue, the tissue in the body cavity 
can be protected from being damaged. Since the lead- 
ing end 287a of the insertion helper 287 is received in 
the guide groove 301a when combined with the tissue 
protector 301, the relatively sharp leading end 287a 
does not damage the subject tissue when the cavity 
maintaining tool 286 is retained in the subject tissue. As 
a result insertion to the position below the skin can easily 
be performed along the subject tissue. After insertion 
has been performed, the insertion helper 287 is taken 
out through the front cut portion, while the tissue protec- 
tor 301 and the handle portion 289 are taken out through 
the rear cut portion so as to be removed from the body 
288. Thus, the retained body 288 results in a satisfac- 
torily large cavity to be maintained in the portion below 
the skin. 

[01 09] If a method in which the front cut portion is not 
formed is employed, the insertion helper 287 may be 
retained and the tissue protector 301 is pulled toward 
the operator so as to be removed. Since the body 288 
is in the form of the frame structure, the treatment tool 
can be inserted through the lateral holes 205 opened 
greatly simultaneously with insertion of the endoscope 
through the leg portions 294 at the two ends through the 
endoscope guide tube 292. Thus, the operation can be 
performed further easily as compared with the foregoing 
modifications. The cavity maintaining tool according to 
first to twelfth modifications is formed into a cylindrical 
shape or the like having the lateral holes 205 which 
opens the side portion. Although a satisfactory effect 
can be obtained, the thirteenth modification employing 
the frame structure positively and greatly opens the lat- 
eral holes 205 of the body 288. Thus, the treatment tool 
can be operated further smoothly in the cavity. Since the 
frame structure is employed, the cavity can be main- 
tained while opening the lateral holes 205. Moreover, 
the strength of the body 288 can be improved. 
[0110] FIGS. 61 A and 61 B show a fourteenth modifi- 
cation of the cavity maintaining tool. Note that the same 
elements as those of the thirteenth modification are giv- 
en the same reference numerals, and they are omitted 
from description. A cavity maintaining tool 310 is com- 
posed of the insertion helper 287, the body 288 and the 
handle portion 289. In particular, the leg portions 294 of 
the bases 290 of the body 288 are provided with a 
groove portion 31 1 and a hole portion 292a of the endo- 
scope guide tube 292. The insertion helper 287, the 
body 288 and the handle portion 289 of the cavity main- 
taining tool 31 0 are assembled and secured similarly to 
the foregoing method. By inserting the body 288 along 
the subject tissue and by removing the insertion helper 



287 and the handle portion 289, the body 288 is able to 
maintain a satisfactory large cavity. Since the body 288 
has the frame structure, the treatment tool can be insert- 
ed through the lateral holes 205 in the side surface si- 

5 multaneously with the insertion of the endoscope 
through the hole portion 292a of the endoscope guide 
tube 292. Thus, the operation can be performed further 
smoothly. Since the groove portion 311 is formed in the 
base 290, the treatment tool can further smoothly be in- 
fo serted through the groove portion 311 . 

[0111] FIGS. 62A to 62G show a fifteenth modification 
of the cavity maintaining tool. The same elements as 
those of the thirteenth modification are given the same 
reference numerals and they are omitted from the de- 
'5 scription. A cavity maintaining tool 320 is composed of 
the insertion helper 287 and the body 288. Each of bas- 
es 321 formed in the front and rear portions of the body 

288 is in the form of an H-shape having large groove 
portions 322 in the right and left side portions, as shown 

20 in FIGS. 62A and 62B. The insertion helper 287 has a 
guide projection 287b. Moreover, an elastic member 
323 serving as a connection member so as to be en- 
gaged and secured to the body 288 is formed to project 
over the rear end of the insertion helper 287. The elastic 

25 member 323 may be, for example, an engaging claw as 
shown in FIG. 62C, an O-ring 323b as shown in FIG. 
62D or a C-ring 323c as shown in FIG. 62E. The elastic 
member 323 is inserted into a hole portion 292a in the 
front portion of the endoscope guide tube 292 of the 

30 body 288 so as to secure the insertion helper 287 and 
the body 288. 

[01 1 2] The front hole portion 292a of the endoscope 
guide tube 292 is formed into a cylindrical shape having 
no groove as shown in FIG. 62F or provided with a 
35 groove 325 capable of satisfactorily receiving the pro- 
jection shape of the elastic member 323. The locating 
member 295 of the body 288 of the cavity maintaining 
tool 320 is received by and engaged to the locating hole 
302 of the insertion helper 287 and the elastic member 
40 323 of the insertion helper 287 is inserted into the front 
hole portion 292a of the endoscope guide tube 292. 
Thus, the body 288 and the insertion helper 287 can be 
assembled as shown in FIG. 62A. As a result, insertion 
to the position below the skin can be performed along 
45 the subject tissue. Since the insertion helper 287 can 
easily be removed from the body 288 by a single action, 
the body 288 is able to maintain a satisfactorily large 
cavity under the skin. Since the frame structure is 
formed, when the endoscope has been inserted by the 
endoscope guide tube 292, the treatment tool can si- 
multaneously be inserted. Thus, the operation can fur- 
ther smoothly be performed. Since the structure is dif- 
ferent from the thirteenth modification such that the base 
is formed into the H-shape and the groove portion 322 
is formed, the treatment tool can further smoothly be in- 
serted. 

[0113] FIGS. 63A and 63B show sixteenth modifica- 
tion of the cavity maintaining tool. The same elements 
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as those of the thirteenth modification are given the 
same reference numerals and they are omitted from the 
description. A cavity maintaining tool 330 is composed 
of an insertion helper 287, a body 288 and a handle por- 
tion 289. An air suction pipe 331 is arranged between 
front and rear bases 332 of the body 288 individually 
from the endoscope guide tube 292 and the shafts 291 . 
The air suction pipe 331 is disposed at a relatively upper 
position to run parallel to the endoscope guide tube 292 
and the shafts 291 while being apart from the same. The 
air suction pipe 331 has a multiplicity of suction holes 
331a in the wall thereof. The front and rear bases 332 
have grooves 334. An opening 335 is formed on the in- 
side of the base 332. 

[0114] An air suction tube 336 connected to the air 
suction pipe 331 is connected to the base 332. The air 
suction tube 336 is detachably connected. The air suc- 
tion tube 336 may be connected to the rear base 332 or 
may be connected to either of the bases 332. Similarly 
to the thirteenth modification, the cavity maintaining tool 
330 can be assembled such that the locating member 
295 of the body 288 is received by the locating hole 302 
of the insertion helper 287; and the handle portion 289 
is used to connect and secure the insertion helper 287 
and the body 288 to each other. The cavity maintaining 
tool 330 can be used similarly to the thirteenth modifi- 
cation. After it has been retained, air suction in the cavity 
can be performed through the air suction pipe 331 . 
[01 1 5] According to the sixteenth modification, inser- 
tion to the position below the skin along the subject tis- 
sue can be performed. By removing the insertion helper 

287 and the male thread portion 298, the body 288 is 
able to satisfactorily large cavity below the skin. Since 
the body 288 has the frame structure, the treatment tool 
can be inserted through the rear opening 335 of the body 

288 and the lateral hole in the side surface simultane- 
ously with insertion of the endoscope through the endo- 
scope guide tube 292. Thus, the operation can further 
smoothly be performed. Since the groove portion 334 is 
formed in the base 332, the treatment tool can further 
smoothly be inserted. Since the air suction tube 336 is 
connected to the air suction pipe 331 , air in the cavity 
can be sucked so that fogging of the visual field of the 
endoscope is prevented or overcome. 

[0116] FIGS. 64A and 64B show a seventeenth mod- 
ification of the cavity maintaining tool. This modification 
has common elements as those of the thirteenth to six- 
teenth modifications. The same elements are given the 
same reference numerals and they are omitted from the 
description. A cavity maintaining tool 340 is composed 
of the insertion helper 287 having the elastic member 
323 and the body 288. The handle portion 289 is omitted 
in this modification. The shafts 291 of the body 288 also 
serves as the air suction pipe 331 so that the shafts 291 
and the air suction pipe 331 are not provided individu- 
ally. Similarly to the thirteenth modification, each of the 
front and rear bases 321 is formed into an H-shape to 
form the large groove portions 322 in the right and left 



outer portions. Connection ports 342 individually con- 
nected to the air suction pipe 331 also serving as the 
shafts 291 are formed in the bases 321 . A suction tube 
341 is detachably connected to either of the connection 
5 port 342. A portion or the overall portion of each air suc- 
tion pipe 331 may be connected in the base 321 to con- 
nect one suction tube 341 to a plurality of the air suction 
pipes 331 . 

[0117] The cavity maintaining tool 340 is structured 
10 due to the following securing operation. The locating 
member 295 of the body 288 determines the position of 
the insertion helper 287, and the elastic member 323, 
which is the connection member, is inserted into the 
opening hole portion 292a of the body 288 so that the 
15 insertion helper 287 and the body 288 are engaged and 
secured to each other. Similarly to the foregoing modi- 
fication, insertion along the subject tissue into a position 
below the skin is performed so that the body 288 is re- 
tained in the cavity. Air in the cavity can be sucked 
20 through the shafts 291 also serving as the air suction 
pipe 331 after the body 288 has been retained. The in- 
sertion helper 287 can easily be removed from the body 
288 by a single action. Thus, the body 288 is able to 
maintain a satisfactorily large cavity below the skin. 
Since the body 288 has the frame structure, the treat- 
ment tool can be inserted through the lateral hole portion 
of the body 288 simultaneously with the insertion of the 
endoscope through the endoscope guide tube 292. 
Thus, the operation can further smoothly be performed. 
In a manner different from the thirteenth embodiment, 
each base 321 is formed into the H-shape to have the 
groove portion 322 so that the treatment tool is further 
smoothly inserted. By connecting the suction tube 341 
to either of the shafts 291 also serving as the air suction 
pipe 331 , air in the cavity can be sucked to prevent and 
overcome foregoing of the visual field of the endoscope. 
[01 1 8] FIGS. 65A and 65B show a first example of a 
guide member for protecting the subcutaneous tissue 
while guiding the forceps 91 (21 9) according to the first 
embodiment and the modifications. As shown in FIG. 
65A, a guide member 440 according to this example is 
formed into an elongated rod-like shape so as to be in- 
serted into the subcutaneous tissue. The guide member 
440 has a body 440a having a width and length with 
which at least a portion of the subcutaneous tissue to 
be protected is covered and protected. An operation rod 
440b having a diameter smaller than that of the body 
440a is connected to the base portion of the body 440a. 
As shown in FIG. 65B, the body 440a of the guide mem- 
ber 440 has a substantially flat cross sectional shape. 
A protective surface 442 of the body 440a which is 
brought into contact with the subcutaneous tissue to be 
protected has an accommodation groove 447 for ac- 
commodating and protecting the subcutaneous tissue, 
the accommodation groove 447 being formed for the 
overall length of the protective surface 442. A guide sur- 
face 444 opposite to the protective surface 442 has a 
guide groove 446 for guiding the treatment tool, the 



30 



35 



40 



45 



50 



23 



45 



EP0 761 171 B1 



46 



guide groove 446 being formed in the lengthwise direc- 
tion of the guide surface 444. The two ends of the guide 
groove 446 are closed by walls. In particular, a groove 
wall 430 adjacent to the leading end restrict projection 
of the treatment tool toward the leading end, the treat- 
ment tool being guided along the guide groove 446. The 
guide groove 446 may be formed for the overall length 
of the body 440a. To easily insert the body 440a into the 
subcutaneous tissue and to easily separate the subcu- 
taneous tissue, to be protected, from other subcutane- 
ous tissue, the leading end of the body 440a is tapered 
in the forward direction. To protect the tissue from being 
damaged, the leading end portion of the body 440a is 
formed into a smooth and moderate shape. 
[0119] A case where an operation for extracting the 
saphenous vein by using the guide member 440 having 
the foregoing structure with the endoscope will now be 
described with reference to FIGS. 66A to 68B. Initially, 
an operation similar to the first embodiment and modi- 
fications is performed so that a cavity having a prede- 
termined size is formed above the saphenous vein C. 
The cavity is maintained by the doom type cavity main- 
taining tool 201 shown in FIG. 29. The foregoing state 
is shown in FIG, 66A. In the space maintained by the 
cavity maintaining tool 201 , the saphenous vein C is ex- 
posed while being partially covered by the connective 
tissue 300 on the blood vessel C. The reason for this is 
that the excising member 1 0 sometimes passes through 
the connective tissue 300 on the blood vessel C when 
the excising operation using the excising member 1 0 is 
performed. Note that symbol F represents a branch from 
the saphenous vein C. 

[01 20] I n the foregoing state, an operation for excising 
the connective tissue 300 on the blood vessel C, which 
is a membrane tissue, from the saphenous vein C is re- 
quired. Accordingly, the guide member 440 is intro- 
duced into the space maintained by the cavity maintain- 
ing tool 201 through the skin cut portion E1. Then, the 
guide member 440 is pushed forwards toward a space 
between the connective tissue 300 on the blood vessel 
C, which has not been dissected, and the saphenous 
vein C, as indicated by an arrow (see FIG. 66B). Note 
that the foregoing operation is performed through the 
endoscope (not shown) which has been introduced into 
the cavity maintaining tool 201 . As shown in FIG. 67A, 
the guide member 440 is inserted between the connec- 
tive tissue 300 on the blood vessel C, which has not 
been dissected, and the saphenous vein C so that the 
connective tissue 300 on the blood vessel C and the 
saphenous vein C are dissected from each other. At this 
time, the guide member 440 is inserted to cause the 
saphenous vein C to be placed along the accommoda- 
tion groove 447. FIG. 67B shows the vertical cross sec- 
tion realized in the foregoing state, FIG. 67C shows a 
horizontal cross section. At this time, the blade of the 
forceps 91 (21 9) is inserted along the guide groove 446. 
[0121] After the tissue C and 300 have been dissected 
to a certain extent by the guide member 440, the blades 



of the forceps 91 (219) are moved forwards along the 
guide groove 446 so as to place the connective tissue 
300 on the blood vessel C between the upper blade and 
the lower blade, as shown in FIGS. 68A and 68B. In the 
5 foregoing state, the connective tissue 300 on the blood 
vessel C is cut. The foregoing operation is repeated until 
the overall body of the saphenous vein C is exposed. 
[0122] FIGS. 69A to 69C show a second example of 
the guide member for protecting the subcutaneous tis- 
10 sue while guiding the forceps 91 (219). A guide member 
450 according to this example is formed into an elon- 
gated tubular member. As illustrated, the guide member 
450 has a hole 452 into which an insertion portion 455a 
of the endoscope 455 can be inserted. The leading end 
is of the hole 452 is closed, while the base portion of the 
hole 452 is opened. The guide member 450 is fully made 
of transparent material to permit observation with the 
endoscope 455 inserted into the hole 452. The guide 
member 450 has a guide groove 451 capable of guiding 

20 a treatment tool or the like, the guide groove 451 being 
formed for the overall length of the guide member 450. 
The leading end of the guide member 450 is tapered in 
the forward direction to be easily inserted into the sub- 
cutaneous tissue and to easily dissect the subcutane- 

25 , pus tissue, to be protected, from the other subcutaneous 
tissue. To protect the tissue from being damaged, the 
leading portion of the guide member 450 is formed into 
a smooth and moderate shape. 
[0123] The guide member 450 having the foregoing 

30 structure enables treatment to be performed in such a 
manner that the insertion portion 455a of the endoscope 
455 is inserted into the hole 452 through the opening in 
the base portion to observe the portion to be treated. 
For example, while guiding the forceps along the guide 

35 groove 451 and performing treatment, the state can be 
observed through the endoscope 455. Since the guide 
member 450 prevent contact between the treatment tool 
and the subcutaneous tissue to be protected, that is, the 
guide member 450 protects the subcutaneous tissue 

40 positioned below the guide member 450, the subcuta- 
neous tissue can be protected from being damaged dur- 
ing the operation, such as the excising operation. 
[0124] FIGS. 70 to 72B show a third example of the 
guide member for protecting the subcutaneous tissue 

45 while guiding the forceps 91 (219). As shown in FIG. 70, 
a guide member 460 according to this example is 
formed into an elongated tubular member. As illustrated, 
the guide member 460 has a hole 462 into which a treat- 
ment tool 465, such as forceps, can be inserted. The 

50 leading end of the hole 462 is closed, while the base 
portion of the hole 462 is opened. The opening 461 has 
a size with which interference with, for example, inter- 
ference of the movement of a forceps portion 466 of the 
treatment tool 465 is prevented. The leading end of the 

55 guide member 460 is tapered in the forward direction to 
be easily inserted into the subcutaneous tissue and to 
easily dissect the subcutaneous tissue, to be protected, 
from the other subcutaneous tissue. To protect the tis- 
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sue from being damaged, the leading portion of the 
guide member 460 is formed into a smooth and moder- 
ate shape. 

[0125] When the guide member 460 having the fore- 
going structure is used, for example, the treatment tool 
465 is inserted into the hole 462 through the opening in 
the base portion of the guide member 460 so that the 
forceps portion 466 is placed in the opening 461, as 
shown in FIGS. 71 A to 71 C. As shown in FIGS. 72A and 
72B, the guide member 460 is inserted between, for ex- 
ample, the saphenous vein C and the connective tissue 
300 on the blood vessel C to perform excision in a state 
where a pair of blades 466a and 466b are opened. After 
the excision has been performed to a certain extent, the 
connective tissue 300 on the blood vessel C is cut by 
the blades 466a and 466b. As described above, the 
guide member 460 according to the third example has 
the arrangement such that the treatment tool 465 is ac- 
commodated in the hole 462 and only the forceps por- 
tion 466 directly relating to the treatment is exposed 
through the opening 461. Therefore, contact between 
the tissue, to be protected, and the treatment tool 465 
can reliably be prevented as compared with the case 
where the treatment tool is guided along the guide 
groove. 

[0126] FIGS. 73 and 74 show a second modification 
of the excising member. The excising member accord- 
ing to the second modification has the functions of the 
excising member 10 and the cavity forming tool 50 ac- 
cording to the first embodiment. As shown in FIG. 73, 
an excising member 500 according to this modification 
has a pipe member 51 4, which is an insertion portion, a 
leading end 526 formed at the leading end of the pipe 
member 514 and made of a transparent resin material 
and a rear end member 522 formed at the base portion 
of the pipe member 514. A balloon 516 is attached to 
the pipe member 514 to cover the overall length of the 
pipe member 51 4, The balloon 51 6 has securing regions 
51 8 formed at the leading end and the trailing end there- 
of with which the balloon 516 is closed secured to the 
pipe member 514. Note that the other portions of the 
balloon 516 are not secured to the pipe member 514. 
An outer sheath 512 is attached on the outside of the 
balloon 51 6 to be detachable with respect to the excising 
member 500. As a result, the balloon 516 is, in a con- 
tracted state, accommodated in the outer sheath 512. 
The outer diameter of the outer sheath 512 is made to 
be smaller than that of the leading end 526 of the excis- 
ing member 500. The base portion of the outer sheath 
51 2 is screwed in the thread portion 520 of the rear end 
member 522 in such a manner that the outer sheath 5 1 2 
covers from the rear end portion of the excising member 
500 so that the outer sheath 512 is attached and se- 
cured to the excising member 500. In the foregoing 
case, the leading end of the outer sheath 51 2 is engaged 
to a rear end portion 526a of the leading end 526 having 
an outer diameter somewhat smaller than the inner di- 
ameter of the outer sheath 512. 



[0127] As the material of the balloon 516, an exten- 
sion material, such as silicon rubber and latex, for use 
as a balloon for an endoscope; or a non-extension ma- 
terial, such as polyethylene terephthalate, polyamide or 
5 olefin plastic, for use as a balloon dilator. In the forego- 
ing case, the balloon 51 6 is previously formed into a re- 
quired shape and folded and accommodated in the out- 
er sheath 512. 

[01 28] The pipe member 51 4 of the excising member 
10 500 is provided with one or more communication holes 
51 0 communicated with the inside portion of the balloon 
51 6. The rear end member 522 of the excising member 
500 has, similarly to the excising member 10 shown in 
FIGS. 4A and 4B t an L-shape slit 1 3a capable of hooking 
is the tissue protective tool 30 shown in FIG. 7A and a ro- 
tation-stopping groove 17 to which the control pin 87 of 
the sheath holder 110 shown in FIGS. 5A and 5B is en- 
gaged. 

[0129] When the balloon 516 is expanded, the outer 
sheath 512 is removed from the excising member 500, 
and then an inflation adapter 532 is, as shown in FIG. 
74, connected to the rear end member 522 of the excis- 
ing member 500. In this case, the inflation adapter 532 
is screwed in the thread portion 520 of the rear end 
member 522. An O-ring 530 for keeping air tightness is 
interposed between the inflation adapter 532 and the 
rear end member 522. Then, a fluid supply means, such 
as a syringe (not shown) is connected to a Luer mouth 
piece 532a at the base portion of the inflation adapter 
532. In this state, for example, air is supplied to the inner 
space of the excising member 500 from the fluid supply 
means. Supplied air is introduced into the balloon 516 
through the communication hole 510 of the pipe mem- 
ber 514 to expand the balloon 516. Therefore, the ex- 
cising member 500 having the foregoing structure is 
able to expand the excision cavity and form a working 
space permitting treatment to be performed as well as 
excising the subcutaneous tissue without excessive 
force for the tissue by expanding the balloon 516. 
[0130] FIG. 75 shows another structure for expanding 
the cavity by the balloon 51 6. As illustrated, the folded 
balloon 516 is accommodated in a balloon cover 545. 
The outer diameter of the balloon cover 545 is made to 
be smaller than the maximum outer diameter of the ex- 
cising member 10 shown in FIGS. 4A and 4B. An en- 
gaging groove 540 capable of engaging to the L-shape 
slit 1 3a of the excising member 1 0 is formed in the lead- 
ing end of the balloon cover 545. 
[0131] To expand the balloon 516, the engaging 
groove 540 of the balloon cover 545 is hooked by the L- 
shape slit 13a at the rear end of the excising member 
10 inserted and retained below the skin. In this state, 
the balloon cover 545 is inserted into the position below 
the skin while performing traction of the excising mem- 
ber 1 0. After the balloon cover 545 has been completely 
inserted below the skin, only the balloon cover 545 is 
removed from the position below the skin while holding 
the rear end of the balloon 51 6 exposing to the outside 
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through the skin cut portion. In this state, air is supplied 
to the balloon 516 through the air tube 546 so that the 
balloon 516 retained in the position below the skin is 
expanded. Thus, the subcutaneous tissue is dissected 
and the excision cavity can be expanded. 
[01 32] The first embodiment is considerably low inva- 
sive as compared with the related art described at the 
beginning of the specification. However, the skin is in- 
evitably cut for about 4 cm and an excision cavity having 
a similar size must be formed below the skin. Thus, ac- 
cording to a second embodiment, to be described below, 
there is provided a system for evulsing subcutaneous 
tissue which is lower invasive as compared with the first 
embodiment. 

[0133) When the blood vessel is evulsed in the sec- 
ond embodiment, for example, when the blood vessel 
in the lower extremity is evulsed, the skin cut portion E1 
is, by a knife or the like, formed in the inguinal region A 
of the thigh at a position just above the blood vessel C, 
such as the saphenous vein, intended to be extracted 
and extending from the inguinal region A of the thigh to 
the knee D, similarly to the first embodiment and as 
shown in FIG. 1. In the skin cut portion E1, the blood 
vessel C is exposed by forceps or the like. Then, the 
tissue just above the blood vessel C is dissected by a 
similar forceps or the like for a distance which can be 
observed by the naked eye through the skin cut portion 
E1. 

[0134] Then, the hard endoscope 20 is inserted and 
secured to the excising member 10 (refer to FIGS. 4A 
and 4B) according to the first embodiment. In the forgo- 
ing insertion and secured state, the leading end 12 of 
the excising member 1 0 is inserted through the skin cut 
portion E1 in the inguinal region A toward the knee D to 
move along the upper portion of the blood vessel C (see 
FIGS. 6A and 6B). Since the leading end 12 of the ex- 
cising member 1 0 is made of a transparent material, the 
blood vessel C and the branch F can be observation 
clearly by the hard endoscope 20. The insertion of the 
excising member 10 is gradually performed in such a 
manner that the excising member 1 0 is moved forwards 
and rearwards for a short distance while observing the 
movement of the blood vessel C through the hard en- 
doscope 20. When the excising member 10 has been 
inserted along the blood vessel C to a position near the 
knee D, the skin just above the leading end 12 of the 
excising member 10 is slightly cut. Then, the leading end 
12 of the excising member 1 0 is ejected through the skin 
cut portion E2. 

[0135] Then, while leaving the excising member 10 in 
the body, the hard endoscope 20 is drawn from the ex- 
cising member 10, and then a tissue protective tool 30 
is attached to the side portion of the excising member 
10 adjacent to the operator, which is positioned near the 
skin cut portion E1 in the inguinal region A. Then, the 
excising member 10 is pulled out through the skin cut 
portion skin cut portion E2, and the tissue protective tool 
30 is introduced into the cavity G dissected by the ex- 



cising member 10. Note that the tissue protective tool 
30 can be inserted without a heavy load because the 
widthwise cross sectional area of the tissue protective 
tool 30 is substantially the same as the widthwise cross 
5 sectional area of the excising member 10. The tissue 
protective tool 30 is separated from the excising mem- 
ber 10 after the end portion of the excising member 10 
adjacent to the operator's hand has been pulled out 
through the skin cut portion E2, the tissue protective tool 

10 30 being then retained in the cavity G (see FIG. 9). 
[0136] Then, as shown in FIG. 76, the excising mem- 
ber 10 to which the hard endoscope 20 is again at- 
tached, is inserted through the skin cut portion E1 along 
the groove 30a in the upper surface of the tissue pro- 
fs tective tool 30 to be allowed to penetrate to reach the 
skin cut portion E2, followed by being pulled out. Thus, 
the cavity G is slightly expanded. Then, a second dis- 
sector 1 0A shown in FIG. 77 is inserted through the skin 
cut portion E1 to the skin cut portion E2 along the groove 

20 30a in the upper surface of the tissue protective tool 30, 
followed by pulling out the second dissector 10A. The 
leading portion 1 2A of the second dissector 1 0A has the 
widthwise cross sectional area larger than that of the 
leading end 12 of the excising member 10, as shown in 

25 FIG. 78. That is to say, the circumferential length of the 
leading end portion 12A is longer than the circumferen- 
tial length of the leading portion 12. The leading portion 
12A is made of a transparent material and having a 
shape like the leading end 12 of the excising member 

30 1 o. Therefore, when the second dissector 1 0A has been 
inserted through the skin cut portion E1 and allowed to 
penetrate to reach the skin cut portion E2, followed by 
pulling out the second dissector 1 0A, the dissected cav- 
ity G is further expanded to a size into which the cavity 

35 maintaining tool 60A can be inserted. That is to say, the 
second dissector 1 0A serves as the cavity forming tool. 
[01 37] FIG. 79 shows a cavity maintaining tool 672 ac- 
cording to this embodiment. As illustrated, the cavity 
maintaining tool 672 is composed of an outer tube 672A, 

^o and two inner tubes 672B and 672C which can be in- 
serted into the outer tube 672A. The outer tube 672A is 
formed into a cylindrical shape having two opened ends. 
The outer tube 672A has a cut having a predetermined 
depth for, substantially, the overall length except the two 

45 ends thereof. Thus, a side port 673 opened side is 
formed. It is preferable that the outer diameter of the 
outer tube 672A is about 10 mm to about 20 mm. The 
hard endoscope 20 can be inserted into the first inner 
tube 672B of the cavity maintaining tool 672. The hard 

50 endoscope 20 is secured to the inner tube 672B by a 
fixing screw 674 disposed in the portion of the inner tube 
672B adjacent to the operator in a state where the hard 
endoscope 20 has been inserted into the inner tube 
672B. A treatment tool for treating the blood vessel C 

55 and to be described later can be inserted the inner tube 
672C of the cavity maintaining tool 672. To protect the 
tissue from being damaged, the portions of the two 
openings of the outer tube 672A and inner tubes 672B 
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and 672C have no edges. 
[0138] FIG. 80 shows an insertion helper 675 detach- 
ably attached to the outer tube 672A to guide and facil- 
itate insertion of the outer tube 672A. As illustrated, the 
insertion helper 675 is composed of a leading portion s 
675a having a tapered leading end; and a support por- 
tion 675b detachably attached to the leading portion 
675a by means of threads. The support portion 675b is 
composed of an elongated 676 and a near-side portion 
677 formed in the end portion of the shaft portion 676. 10 
A state where the insertion helper 675 is attached to the 
outer tube 672A is shown in FIG. 81 . The procedure will 
now be described. For example, the shaft portion 676 
of the insertion helper 675 is inserted into the outer tube 
672A, and then the leading portion 675a is screwed in 15 
the thread portion of the shaft portion 676 projecting 
through an opening of the outer tube 672A in a state 
where the near-side portion 677 is brought into contact 
with the end surface of each opening of the outer tube 
672A. Then, the end surface of the leading portion 675a 20 
adjacent to the operator is brought into the end surface 
of the other opening of the outer tube 672A. As a result, 
the contact state of the leading portion 675a is main- 
tained by the support portion 675b so that the insertion 
helper 675 is attached to the outer tube 672A while hold- 25 
ing the outer tube 672A. The outertube outer tube 672A, 
to which the insertion helper 675 has been attached, is 
inserted and retained in the cavity G expanded by the 
second dissector 1 0A. When the outer tube 672A is in- 
serted into the internal cavity G under the skin, the lead- 30 
ing portion 675a of the insertion helper 675 attached to 
the outer tube 672A is, along the groove 30a of the tis- 
sue protective tool 30, inserted and allowed to penetrate 
from the skin cut portion E1 to the skin cut portion E2. 
Then, the insertion helper 675 is removed from the outer 35 
tube 672A after the penetration. The foregoing state is 
shown in FIG. 82. 

[0139] After the foregoing operation has been com- 
pleted, the first and second inner tubes 672B and 672C 
are inserted into the outer tube 672A. Then, the tissue *o 
protective tool 30 is pulled out from the cavity G. The 
foregoing state is shown in FIG. 83. The cross sections 
of the foregoing state are shown in FIGS. 84A to 84C. 
As shown in FIGS. 84A to 84C, in the state where the 
cavity maintaining tool 672 is retained under the skin 45 
along the blood vessel C, the tissue is raised (forcibly 
moved) by the outer tube 672A, and the blood vessel C 
and the connective tissue 300 on the blood vessel C are 
pushed downwards (forcibly moved) by the first and sec- 
ond inner tubes 672B and 672C. Thus, a treatment so 
space (cavity) G for separating the blood vessel C from 
the connective tissue 300 on the blood vessel C is main- 
tained. 

[0140] In the states shown in FIGS. 84A to 84C, the 
hard endoscope 20 is inserted into the inner tube 672B, ss 
as shown in FIG. 85A, To obtain excellent visual field for 
the hard endoscope 20, it is preferable that the leading 
end of the hard endoscope 20 is positioned near the 
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leading end of the first inner tube 672B in a state where 
the objective lens of the hard endoscope 20 is not in 
contact with the tissue. That is, it is preferable that the 
length of the first inner tube 672B is set to permit the 
hard endoscope 20 to be inserted and secured to the 
first inner tube 672B in the foregoing state. An image 
picked up by the hard endoscope 20 in the foregoing 
preferred state is shown in FIG. 85B. As illustrated, the 
blood vessel C and the branch F can be clearly ob- 
served. Moreover, the second inner tube 672C can be 
observed at a distant position. 
[01 41 ] By moving the first inner tube 672B in the outer 
tube 672A in the state shown in FIG. 85A, a cavity G 
under the skin from the skin cut portion E1 to the skin 
cut portion E2 can be observed. By changing the dis- 
tance from the first inner tube 672B to the second inner 
tube inner tube 672C, the size of the treatment (cavity) 
G can be adjusted. FIG. 86A shows a state where the 
opening/closing type hook probe 130 shown in FIG. 20 
has been inserted into the treatment (cavity) G through 
the second inner tube 672C to dissect the blood vessel 
C from the connective tissue 300 on the blood vessel C. 
An image picked up by the hard endoscope 20 at this 
time is shown in FIG. 86B. As can be understood from 
FIG. 86B, movement of the opening/closing type hook 
probe 1 30 to the right results in the opening/closing type 
hook probe 130 being moved to the left in the image 
picked up by the endoscope 20 because the opening/ 
closing type hook probe 130 and the hard endoscope 
20 are inserted from the opposite positions of the outer 
tube 672A. Therefore, the opening/closing type hook 
probe 130 cannot easily be operated. 
[0142] Accordingly, this embodiment uses an endo- 
scope system 700 shown in FIG. 87. In the endoscope 
system 700, an image picked up by the hard endoscope 
20 is, through a video adapter 701 having an optical sys- 
tem bent perpendicularly, transmitted to a TV camera 
702 including an image pickup device (not shown) so 
that the optical signal is converted into an electric signal 
and then transmitted to a CCU (Camera Control Unit) 
703. A signal from the CCU 703 is transmitted to an im- 
age inverting unit 704 so as to be converted into an im- 
age, the right-hand portion and the left-hand portion are 
inverted, followed by being transmitted to the monitor 
705. Therefore, the operator is able to observe an image 
which coincides with the direction of the actual move- 
ment of the treatment tool. 

[0143] In the case where the blood vessel C is dis- 
sected from the connective tissue 300 by the opening/ 
closing type hook probe 130, the front hooks 135 and 
136 of the opening/closing type hook probe 130 are 
closed while observing the image which coincides with 
the actual movement of the treatment tool. In the fore- 
going state, the leading hooks 135 and 136 are inserted 
into the surrounding tissue 300, followed by moving un- 
der the blood vessel C to penetrate to reach the opposite 
portion (see FIG. 86B). In the foregoing state, the hooks 
135 and 136 are gradually opened so as to dissect the 
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blood vessel C from the surrounding tissue 300. The 
state where the blood vessel C has been dissected from 
the surrounding tissue 300 is shown in FIG. 88A. The 
foregoing operation is performed for the length of the 
blood vessel Contended to be evulsed. In this case, an 
excising forceps for a body cavity mirror (not shown) 
may be used, if necessary. 

[0144] After the blood vessel C has been dissected 
for the length to be evulsed (for example, about 25 cm), 
clips 96 are attached to two portions of the branch F (see 
FIG. 88B), and then the branch F between the clips 96 
is cut by the forceps (see FIG. 88C). The operation of 
cutting the branch F is performed for the length of the 
blood vessel C intended to be evulsed so that the blood 
vessel C is evulsed to the outside of the body. If a longer 
blood vessel is required to be evulsed, a similar opera- 
tion is required to be performed repeatedly. In this case, 
the blood vessel C from the inguinal region A to the ankle 
can be evulsed. 

[01 45] As described above, according to this embod- 
iment, the blood vessel can easily be evulsed from a 
very small skin cut portion without damage of the blood 
vessel. This embodiment enables nerve below the skin 
to be evulsed, as well as the blood vessel 
[0146] FIGS. 89, 90A and 90B show a first modifica- 
tion of the second embodiment. The first modification is 
deformation of the cavity maintaining tool 672 according 
to the second embodiment. The residual structures and 
operation are the same as those of the second embod- 
iment. As shown in FIG. 89, the cavity maintaining tool 
680 according to this modification is formed into a cylin- 
drical shape. The side surface of the central portion of 
the cavity maintaining tool 680 is cut to have a prede- 
termined depth. Thus, a side port 681 opened in the side 
portion to form the treatment space (cavity) G is formed. 
The method of inserting and retaining the cavity main- 
taining tool 680 in the cavity under the skin and the en- 
doscope system for obtaining an inverted image are the 
same as those according to the second embodiment. 
[01 47] FIG. 90A shows a state where the cavity main- 
taining tool 680 is retained in the cavity under the skin. 
FIG. 90B shows an image picked up by the hard endo- 
scope 20 inserted into the cavity maintaining tool 680. 
By moving the side port 681 of the cavity maintaining 
tool 680 from skin cut portion E1 to skin cut portion E2, 
the overall body of the blood vessel C can be observed 
and treated. Note that the method of separating the 
blood vessel C from the surrounding tissue 300 is the 
same as that according to the second embodiment. 
[0148] FIGS. 91A and 91B show a second modifica- 
tion of the second embodiment. This modification is a 
modification of the cavity maintaining tool 680 according 
to the first modification. The other structures and oper- 
ations are the same as those of the first modification. As 
illustrated, a cavity maintaining tool 690 according to this 
modification is compose of a cylindrical body 690a and 
extension portions 690b respectively detachable to the 
two ends of the body 690a by screws. The side surface 
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of the central of the body 690a is cut to have a prede- 
termined depth so that a side port 691 opened to the 
side portion so as to form the treatment space (cavity) 
G is formed. Therefore, the cavity maintaining tool 690 
5 according to this modification has a similar shape as the 
cavity maintaining tool 680 according to the first modifi- 
cation in a state where the body 690a and the extension 
portions 690b. 

[0149] The cavity maintaining tool 680 according to 
io the first modification has a relatively long overall length, 
while the cavity maintaining tool 690 according to the 
second modification is enabled to have the overall 
length which can be adjusted to correspond to the length 
of the treatment region due to employment of a separa- 

'5 tion type structure. Thus, the operation can smoothly be 
performed. If a plurality of extension portions 690b hav- 
ing various lengths are prepared, they can selectively 
be employed having an optimum length to be adaptable 
to the length of the employed treatment tool. Thus, the 

20 operation can further smoothly be performed. 

[0150] FIGS. 92 to 99B show a third modification of 
the second embodiment. This modification is a modifi- 
cation of the cavity maintaining tool 672 according to the 
second embodiment. Therefore, the same element as 

25 those according to the second embodiment are given 
the same reference numerals and they are omitted from 
illustration. As shown in FIG. 92, an outer tube 672A of 
a cavity maintaining tool 672' according to this modifi- 
cation has cut portions 81 0 in the cylindrical portions 801 

30 at the two ends across the side port 673. The cut por- 
tions 810 are formed for the overall length of the cylin- 
drical portions 801. As shown in FIG. 93, a projection 
804 having a recess 803 in the central portion thereof is 
formed in the leading end of each of the first and second 

35 inner tubes 672B and 672C. FIG. 94 shows a state 
where the insertion helper 675 shown in FIG. 80 is at- 
tached to the outer tube 672A of the cavity maintaining 
tool 672*. FIG. 95 shows a state where the leading por- 
tion 675a of the insertion helper 675 has been inserted 

40 along the groove 30a of the tissue protective tool 30 to 
penetrate from skin cut portion E1 to skin cut portion E2, 
and then the insertion helper 675 has been removed 
from the outer tube 672A. FIG. 96 shows a state where 
the first inner tube 672B and the second innertube 672C 

45 of the cavity maintaining tool 672' according to this mod- 
ification have been inserted into the outer tube 672A in 
the state shown in FIG. 95 and the tissue protective tool 
30 has been pulled out from the cavity G. Cross section- 
al views in the foregoing state are shown in FIGS. 97A 

50 to 97C. In this embodiment, insertion of the first and sec- 
ond inner tubes 672B and 672C of the cavity maintaining 
tool 672' according to this modification into the outer 
tube 672A is performed in a state where the projections 
804 of the first and second inner tubes 672B and 672C 
55 have been inserted into cut portions 810 of the outer 
tube 672A. In the foregoing case, the recess 803 of the 
projection 804 is moved along the blood vessel C. As 
shown in FIGS. 97A to 97C, in a state where the cavity 
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maintaining tool 672' is retained under the skin along 
the blood vessel C, the tissue is slightly raised (forcibly 
moved) by the outer tube 672A and the blood vessel C 
and the surrounding tissue 300 are pushed downwards 
(forcibly moved) by the first and second inner tubes 5 
672B and 672C, As a result, a treatment space (cavity) 
G permitting treatment for separating the blood vessel 
C from the surrounding tissue 300 is maintained. In par- 
ticular, the projections 804 of the first and second inner 
tubes 672B and 672C hold the two ends (tissue on the 10 
two sides) of the blood vessel C at the central recesses 
803. 

[01 51 ] A state where the hard endoscope 20 has been 
inserted into the first inner tube 672B in the state shown 
in FIGS. 97A to 97C is shown in FIG. 98A. An image 15 
picked by the hard endoscope 20 at this time is shown 
in FIG. 98B. FIG. 99A shows a state where the opening/ 
closing type hook probe 1 30 shown in FIG. 20 has been 
inserted into a treatment space (cavity) G through the 
second inner tube 672C to dissect the blood vessel C 20 
from the surrounding tissue 300. An image picked up by 
the endoscope 20 at this time is shown in FIG. 99B. As 
can be understood from FIG. 99B, since the recess 803 
of the projection 804 of the first and second first inner 
tubes 672B and 672C hold two ends (tissue on the two 2s 
sides) of the blood vessel C r the blood vessel C is al- 
lowed to project over the surrounding tissue. Thus, the 
leading hooks 1 35 and 1 36 can easily be introduced into 
the surrounding tissue 300 to move under the blood ves- 
sel C. 30 
[0152] FIGS. 1 00, 1 01 A and 1 01 B show a fourth mod- 
ification of the second embodiment. A cavity maintaining 
tool 680' according to this modification has recess por- 
tions 820 in the lower portion adjacent to the side port 
681 of the cavity maintaining tool 680 according to the 35 
first modification to be place along the blood vessel C 
and to raise the blood vessel C from the surrounding 
tissue. The residual structures and operations are the 
same as those of the first modification. 
[01 53] FIGS. 1 02A and 1 02B show a fifth modification 40 
of the second embodiment. A cavity maintaining tool 
690' according to this modification has recess portions 
820 in the lower portion adjacent to the side port 681 of 
the cavity maintaining tool 680 according to the first 
modification to be place along the blood vessel C and *s 
to raise the blood vessel C from the surrounding tissue. 
The residual structures and operations are the same as 
those of the first modification. 

[0154] FIGS. 103A, 103B, 104A and 104B show a 
modification of the excising member 1 0 and the sheath so 
holder 1 1 0 according to the first embodiment. As shown 
in FIGS. 103A and 103B, the rotation -stopping groove 
17 to be engaged to the control pin 87 of the sheath 
holder 1 1 0B shown in FIGS. 1 04A and 1 04B is disposed 
in the lower portion of the base portion of the large-di- 55 
ameter pipe 1 3 of the excising member 1 0B. Therefore, 
when the excising member 10B has been attached to 
the hard endoscope 20, the position of the excising 



member 1 0 in the direction of rotation can automatically 
be determined. Moreover, the large-diameter pipe 13 
has the slit 13a for hooking the tissue protective tool 30 
shown in FIG. 7A. A state where the sheath holder 1 1 0B 
and the excising member 1 0B have been attached to 
the hard endoscope 20 is shown in FIGS. 104A and 
1 04B. The attaching method in this case is the same as 
that according to the first embodiment. . 
[0155] FIGS. 105Ato 105C show a modification of the 
cavity maintaining tool 60 according to the first embod- 
iment. As illustrated, the rear end 61 a of the cavity main- 
taining tool 60 has the openings 62a and the arch-shape 
bases 62c having an opening 62b for an endoscope, into 
which the hard endoscope 20 is inserted. The leading 
end 61b has a leading end 62d in the form obtained by 
dividing a conical cylinder in the radial direction. A guide 
projection 60a is formed in the lower surface of the lead- 
ing portion 62d so as to be received by the groove 30a 
of the tissue protective tool 30. Four hard shafts 62e and 
the endoscope guide tube 62f which can be inserted into 
the hard endoscope 20 are disposed between the bases 
62c and the leading portion 62d. Therefore, a side open- 
ing 62g is formed for the overall length of the cavity 
maintaining tool 60 by the shafts 62e, the base 62c and 
the leading portion 62 d. 

[0156] FIGS. 106 to 113 show an endoscope hood 
serving as an excising member adaptable to the system 
for evulsing subcutaneous tissue according to the 
present invention. FIGS. 106 to 107E show a first em- 
bodiment of the endoscope hood. FIG. 106 shows a 
schematic structure of a sheath 901 having a transpar- 
ent hood, which is the endoscope hood according to this 
embodiment and a hard endoscope 902 to be inserted 
into the sheath 901 . The sheath 901 having a transpar- 
ent hood has a double cylinder consisting of an inner 
cylinder 903 and an outer cylinder 904 disposed around 
the inner cylinder 903. The inner cylinder 903 is made 
to be longer the outer cylinder 904. The two ends of the 
innercylinder 903 extend to the outsides of the two ends 
of the outer cylinder 904. The inner cylinder 903 has, at 
the leading end thereof, a transparent hood (body) 905, 
while the inner cylinder 903 has, at the rear end thereof, 
an endoscope fixing portion 906. The inner diameter of 
the inner cylinder 903 is determined to permit the endo- 
scope 902 to be inserted. The transparent hood 905 has 
a fixed hood 907 to be secured to the leading end of the 
inner cylinder 903 and having a cylindrical shape and a 
movable hood 908. The fixed hood 907 and the movable 
hood 908 are made of transparent material (light trans- 
missive material), such as a resin, such as acrylic resin, 
polycarbonate or polysulfone; or glass. In a state where 
the hard endoscope 902 has been inserted into the inner 
cylinder 903, an image can be observed with the hard 
endoscope 902 through the wall of the transparent hood 
905. 

[01 57] The cylindrical fixed hood 907 has a cut portion 
909 in the lower portion of the leading end thereof. The 
movable hood 908 has an engaging portion 910 having 
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a shape corresponding to the cut portion 909 of the cy- 
lindrical fixed hood 907. The base portion of the movable 
hood 908 is rotatively connected to the fixed hood 907 
by a hinge 911 comprising a rotational pin. A rod con- 
nection portion 912 projects over the outer surface of 
the movable hood 908. The leading end of the operation 
rod 91 3 for opening/closing the movable hood 908 is at- 
tached to the rod connection portion 912 by a fixing pin 

914. Moreover, the base portion of the operation rod 91 3 
is secured to the outer surface of the leading end of the 
outer cylinder 904. 

[0158] A wedge-like pushing portion 915 is, as shown 
in FIG. 107A, formed at the leading end of the movable 
hood 908. A first electrode 917 is attached to an edge 
portion 916 at the leading end of the pushing portion 

915. In the vicinity of the first electrode 917, a second 
electrode 91 8 is attached. The width of the first electrode 
91 7 is smaller than the diameter of the transparent hood 
905. The surface area of the first electrode 91 7 is small- 
er than that of the second electrode 918. A bipolar in- 
cising and coagulation means for incising and coagulat- 
ing an organic tissue by allowing high-frequency cauter- 
ization current between the first electrode 917 and the 
second electrode 918 is formed. 

[0159] A cord 919 connected to the two electrodes 
917 and 918 is allowed to pass between the inner cyl- 
inder 903 and the outer cylinder 904, followed by being 
deduced to the outside through a cord insertion hole 920 
formed in the outer surface at the rear end of the outer 
cylinder 904. Then, the cord 91 9 is connected to a power 
supply unit (not shown) for supplying the cauterization 
current. A flange portion 921 is, as shown in FIG, 107C, 
formed in the inner end portion of an engaging portion 
910 of the movable hood 908 to be engaged to a cut 
portion 909 of the fixed hood 908. For example, a rubber 
member, such as silicon rubber or a sealing means 922 
applied with grease or the like is provided for the flange 
portion 921 . When the movable hood 908 is engaged in 
a state the cut portion 909 of the fixed hood 908 is 
closed, air tightness between the fixed hood 908 and 
the movable hood 908 can be maintained by the sealing 
means 922. 

[0160] An inner cylinder connection portion 923 to 
cover the rear end of the inner cylinder 903 is provided 
for the endoscope fixing portion 906. A tube-like sealing 
member 924 is provided on the inner surface of the rear 
end of the inner cylinder connection portion 923. More- 
over, a projection 925 is allowed to project over the outer 
surface of the rear end of the inner cylinder connection 
portion 923 in a direction perpendicular to the axial di- 
rection of the inner cylinder 903. A screw member 926 
of the sealing member 924 is attached to the projection 
925. After the hard endoscope 902 has been inserted 
into the inner cylinder 903, the screw member 926 is 
tightened so that the sealing member 924 is clamped 
and secured to the outer surface of the hard endoscope 
902. Thus, the hard endoscope 902 is hermetically se- 
cured. An air supply port 927 communicated with the 



inner space of the inner cylinder 903 is allowed to project 
over the outer surface of the leading end of the inner 
cylinder connection portion 923. Moreover, an inner cyl- 
inder fixing portion 928 is formed at the rear end of the 

5 outer cylinder 904. The inner cylinder fixing portion 928 
has an outer cylinder connection portion 929 for cover- 
ing the rear end of the outer cylinder 904. A tubular seal- 
ing member 930 made of rubber or the like is provided 
on the in ner surface of the rear end of the outer cylinder 

10 connection portion 929. A projection 931 is allowed to 
project over the outer surface of the rear end of the inner 
cylinder fixing portion 928 in a direction perpendicular 
to the axial direction of the outer cylinder 904. A screw 
member 932 for clamping the sealing member 930 is 

15 attached to the projection 931 . After the inner cylinder 
903 has been inserted into the outer cylinder 904, the 
screw member 932 is clamped so that the sealing mem- 
ber 930 is clamped and secured to the outer surface of 
the inner cylinder 903 so that the inner cylinder 903 is 

20 hermetically secured. By rotating the screw member 

932 in a direction opposite to the clamping direction to 
loosen clamping of the sealing member 930 to the outer 
surface of the inner cylinder 903, the sealing member 
930 of the outer cylinder 904 can be slid along the inner 

25 cylinder 903. As a result, the position at which the outer 
cylinder 904 is fixed to the inner cylinder 903 can arbi- 
trarily adjusted in the axial direction of the inner cylinder 
903. A conical airtight member 933 is formed on the out- 
er surface of the outer cylinder 904. An annular sealing 

30 member 934 capable of hermetically sliding on the outer 
surface of the outer cylinder 904 is disposed at the rear 
end of the airtight member 933. The sealing member 
934 is secured to the rear end of the airtight member 

933 in a state where it is held between a fixing member 
35 935, to be screw-fixed to the rear end of the airtight 

member 933, and the airtight member 933. Moreover, a 
pair of suture receiving portions 936 are formed on the 
outer surface of the rear end of the airtight member 933 . 
[0161] The operation of the foregoing structure will 

40 now be described. A procedure will now be described 
in which the hard endoscope 902 is, from the skin of a 
patient, inserted into organic tissue X in the body 
through the muscular tunics to observe and treat the 
spine, as shown in FIGS. 107B and 107C. Initially, the 

45 hard endoscope 902 is inserted into the sheath 901 hav- 
ing a transparent hood, and then the screw member 926 
is clamped and secured. Then, a small cut portion, that 
is, a skin cut portion, having a size which permits the 
sheath 901 having a transparent hood to be inserted, is 

50 formed in the skin of the patient so as to expose the 
muscular tunics in the body. In this state, the sheath 901 
having a transparent hood is pushed in while aligning 
the edge portion 916 of the transparent hood 905 
through the cut portion in the skin of the patient, the mus- 

55 cular tissue is dissected. Thus, as shown in FIG. 1 07B, 
the leading end of the sheath 901 having a transparent 
hood is inserted into the organic tissue X in the body. 
Since the state of the organic tissue X can be observed 
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at this time through the transparent wall of the transpar- 
ent hood 905 with the hard endoscope 902 in the sheath 
901, the excision operation can be performed safely 
while confirming the position of the blood vessel and the 
like. FIG. 107D shows an image of the organic tissue X 
observed through the transparent wall of the transparent 
hood 905 with the hard endoscope 902 during the op- 
eration of inserting the sheath 901 having a transparent 
hood. 

[01 62] If the leading end of the transparent hood 905 
comes in contact with the fasciae or hard tissue during 
the operation of inserting the leading end of the sheath 
901 having a transparent hood, the high-frequency cau- 
terization current is allowed to flow through the first elec- 
trode 91 7 and the second electrode 91 8. The current is 
allowed to flow by the bipolar method to the first and 
second electrodes 91 7 and 918. Since the current is al- 
lowed to flow through the two electrodes 91 7 and 91 8, 
the operation can be performed safely. Since the sur- 
face area of the first electrode 91 7 is smaller than that 
of the second electrode 918, density of the current per 
unit area is raised. Therefore, the organic tissue X can 
be cauterized concentrically in the portion adjacent to 
the first electrode 917. Thus, the organic tissue X can 
be incised and coagulated so that even the fasciae and 
hard organic tissue are dissected. Since the first elec- 
trode 91 7 is disposed adjacent to the leading end of the 
movable hood 908 and the edge portion 916, the cau- 
terized portion of the organic tissue X can easily be dis- 
sected by the edge portion 91 6. Therefore, the excising 
operation can further easily be performed. Since the 
width of the first electrode 917 is made to be smaller 
than the diameter of the transparent hood 905, an ex- 
periment resulted in that the wedge-like pushing portion 
91 5 of the sheath 901 having a transparent hood having 
a diameter of ten-odd mm can be inserted into the body 
if a cut portion having a size of about 3 mm is formed in 
the skin of the patient in the case of the muscular tunics. 
Therefore, the sheath 901 having a transparent hood 
can be inserted into the body while necessitating a 
smaller incision and coagulation of the organic tissue X 
of the patient. Moreover, during the operation of insert- 
ing the sheath 901 having a transparent hood into the 
body, the state of the incision and coagulation of the or- 
ganic tissue X can be confirmed with the hard endo- 
scope 902 through the transparent wall of the transpar- 
ent hood 905. Thereof, the operation can safely be per- 
formed. 

[01 63] Even if bleeding takes place, it can be stopped 
by abutting the first electrode 91 7 and the second elec- 
trode 91 8 at the leading end of the transparent hood 905 
against the bleeding portion. Therefore, another tool for 
stopping bleeding is not required. Thus, the operation 
of excising the organic tissue X can smoothly be per- 
formed. In the state where the engaging portion 910 of 
the movable hood 908 has been engaged to the cut por- 
tion 909 of the fixed hood 907, the sealing means 922 
provided for the flange portion 921 at the inner end of 



the engaging portion 91 0 of the movable hood 908 pre- 
vents introduction of blood into the transparent hood 905 
through the joint portion between the fixed hood 907 and 
the movable hood 908. Therefore, contamination of the 
5 hard endoscope 902 in the sheath 901 having a trans- 
parent hood can be prevented. When the sheath 901 
having a transparent hood has reached the spine Y, the 
airtight member 933 is slide along the outer surface of 
the outer cylinder 904 toward the leading end to bring 

10 the same into contact with the portion around the small 
cut portion in the skin. In the foregoing state, a suture is 
used to suture the skin from the suture receiving portion 
936 and the skin, and then the airtight member 933 is 
secured to the skin. 

15 [01 64] Then, the outer cylinder 904 is moved with re- 
spect to the inner cylinder 903. At this time, the operation 
rod 91 3 is pulled rearwards due to the movement of the 
outer cylinder 904. Therefore, the movable hood 908 is 
rotated relative to the hinge 911 so that the movable 

20 hood 908 is opened downwards with respect to the fixed 
hood 907. In this state, C0 2 gas or the like is supplied 
into the body from the air supply port 927 of the sheath 
901 having a transparent hood at a position near the 
operator through the inner cylinder 903. As a result, the 

25 portion, which has been dissected due to the opening 
of the movable hood 908, is further opened due to the 
supply of the gas. Thus, space S in the body required 
to perform the observation and treatment of the spine Y 
is maintained, as shown in FIG. 107C. Since the mova- 

30 ble hood 908 has been opened downwards with respect 
to the fixed hood 907 at this time, the spine Y can directly 
be observed with the hard endoscope 902 in the sheath 
901 without transmission through the transparent wall 
of the transparent hood 905. Therefore, a clear visual 

35 field can be obtained with the hard endoscope 902. FIG. 
107E shows an image of the spine Y which has been 
directly observed with the hard endoscope 902 in the 
sheath 901 having a transparent hood without transmis- 
sion through the transparent wall of the transparent 

40 hood 905. 

[0165] In a case where the organic tissue X in the 
body is observed with the hard endoscope 902 in the 
sheath 901 having atransparent hood through the trans- 
parent wall of the transparent hood 905, organic tissue 

45 x in closely contact with the transparent hood 905 can 
be observed clearly. However, the visual field of the or- 
ganic tissue X apart from the transparent hood 905 is 
unsatisfactory to easily observe the organic tissue X. 
Therefore, the structure of this embodiment in which the 

50 movable hood 908 is opened downwards with respect 
to the fixed hood 907 enables the organic tissue X, in- 
tended to be observed, to be directly observed with the 
hard endoscope 902. Thus, the organic tissue X can be 
observed and treated satisfactorily. In a case where the 

55 fogging of the surface of the glass of the observation 
optical system of the endoscope 902 and the visual field 
of the hard endoscope 902 has become unsatisfactory, 
C0 2 gas or the like is supplied in a state where the mov- 
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able hood 908 of the transparent hood 905 is slightly 
opened. Thus, fogging of the surface of the glass of the 
observation optical system can effectively be overcome, 
A fact has been known that dry gas is sprayed against 
the surface of the glass of the observation optical sys- s 
tern at the leading end of the hard endoscope 902 to 
prevent fogging. However, this embodiment has the 
structure such that the portion around the leading end 
of the hard endoscope 902 is surrounded by the trans- 
parent hood 905 enables the surface of the glass of the 10 
observation optical system at the leading end of the en- 
doscope 902 to be efficiently exposed to dry gas only 
by supplying a little quantity of dry gas into a small space 
formed in the transparent hood 905, Therefore, fogging 
can further effectively be overcome and prevented. '5 
[0166] Thus, the foregoing structure attains the fol- 
lowing advantages. That is, since the bipolar type first 
electrode 91 7 and the second electrode 91 8 forming the 
incising and coagulating means are provided for the 
edge portion 91 6 of the movable hood 908 of the trans- 20 
parent hood 905, the organic tissue X can be incised 
and coagulated by allowing the high-frequency cauteri- 
zation current to flow between the first electrode 91 7 and 
the second electrode 91 8 during the operation of insert- 
ing the hard endoscope 902 into the body. Therefore, 25 
the organic tissue X can efficiently be dissected. Since 
the surface area of the first electrode 91 7 is made to be 
smaller than the second electrode 91 8 to raise the den- 
sity of the current per unit area, the organic tissue X can 
be cauterized concentrically in the portion near the first 30 
electrode 917. Therefore, the organic tissue X can effi- 
ciently be dissected while necessitating only a small in- 
cision and coagulation ranges. 
[0167] Since the organic tissue X can directly be ob- 
served with the eye with the hard endoscope 902 in the 35 
sheath 90 1 having a transparent hood through the trans- 
parent wall of the transparent hood 905 when the oper- 
ation of excising the organic tissue X is performed, the 
operation of excising the organic tissue X and the oper- 
ation of stopping bleeding can safely and easily be per- 40 
formed. Since the movable hood 908 is opened down- 
wards with respect to the fixed hood 907 after the or- 
ganic tissue X has been dissected, the organic tissue X 
intended to be observed can be observed directly with 
the hard endoscope 902. Therefore, the organic tissue 45 
X can directly be observed with the hard endoscope 902 
in the sheath 901 having a transparent hood without 
transmission through the transparent wall of the trans- 
parent hood 905. Therefore, a clear visual field can be 
obtained through the hard endoscope 902. Since C0 2 50 
gas or the like is supplied into the body through the inner 
cylinder 903 in a state where the movable hood 908 has 
been opened with respect to the fixed hood 907, the dis- 
sected portion can further be expanded due to the sup- 
ply of the gas. Therefore, the space S in the body re- ss 
quired to observe and treat the spine Y can satisfactorily 
be maintained. Since the C0 2 gas is supplied into the 
body through the inner cylinder 903, fogging of the sur- 



face of the glass of the observation optical system of the 
hard endoscope 902 can be overcome and prevented. 
[0168] Although this embodiment has the structure 
such that the bipolar type first electrode 91 7 and the sec- 
ond electrode 918 forming the incising and coagulating 
means are provided for the edge portion 91 6 of the mov- 
able hood 908 of the transparent hood 905, the incising 
and coagulating means may be formed by a monopolar 
type structure including one unified electrode while hav- 
ing a similar structure. Although this embodiment has 
the structure such that the bipolar type first electrode 
917 and the second electrode 918 are directly secured 
to the surface of the movable hood 908 of the transpar- 
ent hood 905, a heat insulating material member made 
of fluorine resin or ceramic may be disposed between 
the movable hood 908 and the electrodes 917 and 918. 
If the transparent heating insulating material member 
made of the fluorine resin is employed, the visual field 
of the hard endoscope 902 cannot be deteriorated. In 
place of the electrodes 91 7 and 91 8, an antenna for gen- 
erating microwaves may be employed to obtain a similar 
effect. 

[01 69] FIG. 1 08A shows a second embodiment of the 
endoscope hood. A transparent sheath 951 , which is an 
endoscope hood, has a sheath body 952 in the form of 
a cylindrical shape having a closed leading end formed 
into a conical shape and made of a transparent material. 
A heat generating means (incising and coagulating 
means) 953 is attached to the leading end of the sheath 
body 952. As the heat generating means 953, a struc- 
ture is employed in which a heater for generating heat 
when an electric current is allowed to flow is coated with , 
for example, a fluorine resin to prevent burning. The 
heat generating means 953 is, through a lead wire 954 
disposed on the outer surface of the sheath body 952, 
connected to a connector 955 for establishing the con- 
nection with the power source. The lead wire 954 may 
be embedded in the outer surface of the sheath body 
952 or disposed in the sheath body 952. Therefore, the 
foregoing structure enables the organic tissue to be dis- 
sected by pushing in the sheath body 952 in a state 
where the leading end of the sheath body 952 of the 
transparent sheath 951 is in contact with the organic tis- 
sue. By allowing electric current to flow to the heat gen- 
erating means 953 at the leading end of the sheath body 
952, the organic tissue can be cauterized or stopping of 
bleeding can be stopped. Although the second embod- 
iment has the structure such that the heat generating 
means 953 is directly secured to the surface of the 
sheath body 952 of the transparent sheath 951 , a heat 
insulating material member, made of a fluorine resin or 
ceramic may be inserted between the sheath body 952 
and the heat generating means 953. If the transparent 
heat insulating material, such as the fluorine resin, is 
employed, an excellent visual field of the endoscope 
902 can be obtained. 

[0170] FIG. 108B shows a third embodiment of the en- 
doscope hood. A transparent sheath, which is the en- 
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doscope hood, according to this embodiment is a super- 
sonic sheath 961 capable of incising and coagulating an 
organic tissue. The supersonic sheath (incising and co- 
agulating means) 961 is provided with an elongated 
pipe-like probe 963 into which an endoscope 962 can 5 
be inserted. A supersonic oscillator 964 is connected to 
the base portion of the probe 963. The supersonic os- 
cillator 964 has an endoscope insertion hole 965 into 
which the endoscope 962 can be inserted. A transparent 
hood (hood body) 966 is attached to the leading end of 10 
the probe 963. Therefore, in the foregoing structure, su- 
personic oscillations generated by the supersonic oscil- 
lator 964 are transmitted to the transparent hood 966 
through the probe 963. Thus, the organic tissue, with 
which the transparent hood 966 is in contact can be in- *5 
cised and coagulated. 

[0171] FIG. 108C shows a fourth embodiment of the 
endoscope hood. This embodiment is a modification of 
the third embodiment. That is, this embodiment has the 
structure such that a cut portion 971 cut diagonally with 20 
respect to the axial line of a probe 963 according to this 
embodiment is formed at the leading end of the probe 
963. Moreover, a transparent member (hood body) 972, 
which is an endoscope hood, is disposed on the inside 
of the cut portion 971 at the leading end of the probe 25 
963. Therefore, the foregoing structure enables the or- 
ganic tissue to be directly incised and coagulated by the 
probe 963. Therefore, the supersonic oscillation can ef- 
ficiently be transmitted to the organic tissue. Note that 
the transmission efficiency of the supersonic oscillation 30 
is considerably affected by the material of the probe 963. 
Therefore, in the case where the probe 963 is direction 
brought into the organic tissue as is performed in this 
embodiment, excision and stopping of bleeding can ef- 
fectively be performed as compared with the structure 35 
of, forexample,thesupersonicsheath 961 according to 
the third embodiment in which the supersonic oscillation 
from the probe 963 is transmitted to the organic tissue 
through the transparent hood 966. 
[01 72] FIG. 1 09 shows a fifth embodiment of the en- *o 
doscope hood. A transparent sheath 981, which is the 
endoscope hood according to this embodiment, has a 
sheath body 982 provided with an endoscope insertion 
hole 983 having a closed leading end and an endoscope 
insertion hole 983 having two opened ends. The endo- 45 
scope 985 is inserted into the endoscope insertion hole 
983 and a supersonic probe (incising and coagulating 
means) 986 is inserted into the treatment tool hole 984. 
Therefore, the foregoing structure enables the organic 
tissue to be directly be incised and coagulated by the so 
supersonic probe 986. Therefore, the supersonic oscil- 
lation can efficiently be transmitted to the organic tissue. 
[01 73] FIGS . 11 OA to 1 1 0D show a sixth embodiment 
of the endoscope hood. The endoscope hood according 
to this embodiment is a transparent sheath 993 in the ss 
form of a double cylinder consisting of an outer sheath 
991 made of a transparent material and a transparent 
inner sheath 992 inserted into the outer sheath 991 . The 



outer sheath 991 has, at the leading end thereof, a push- 
ing portion 994 in the shape of a closed wedge. Moreo- 
ver, a graven-line portion 995 extending in the axial di- 
rection of the outer sheath 991 is formed on the outer 
surface of the leading end of the outer sheath 991 , as 
shown in FIG. 1 1 0C. The leading end of the inner sheath 
992 is held in a state where the same has been inserted 
to. a position near the pushing portion 994 of the outer 
sheath 991 . An endoscope 996 can be inserted into the 
inner sheath 992. Therefore, in a state of the foregoing 
structure in which the leading end of the inner sheath 
992 is, as shown in FIG. 1 1 0B, held while being inserted 
to a position near the pushing portion 994 of the outer 
sheath 991 , the endoscope 996 is inserted into the inner 
sheath 992. Thus, state of the organic tissue can be ob- 
served with the endoscope 996 in the transparent 
sheath 993 through the transparent wall of the pushing 
portion 994 of the outer sheath 991 . Since the graven- 
line portion 995 at the leading end of the outer sheath 
991 has not been broken, the inside portion of the outer 
sheath 991 can be maintained to a water-tight state. 
Therefore, water introduction into the outer sheath 991 
can be prevented. When the inner sheath 992 is slid for- 
wards with respect to the outer sheath 991 , the graven- 
line portion 995 of the outer sheath 991 is broken so that 
the inner sheath 992 is allowed to project, as shown in 
FIG. 11 0D. Therefore, in the foregoing case, the organic 
tissue can directly be observed with the endoscope 996 
in the transparent sheath 993 without transmission of ' 
the transparent wall of the pushing portion 994 of the 
outer sheath 991. Thereof, a clear visual field can be 
obtained with the endoscope 996. By somewhat pulling 
inward the leading end of the endoscope 996 toward the 
inside portion of the inner sheath 992 from the leading 
end of the inner sheath 992, contamination of the endo- 
scope 996 due to contact with the organic tissue can be 
prevented even if the outer sheath 991 has been 
opened. In place of the graven-line portion 995 formed 
in the outersheath 991 , slits may be formed in the outer 
surface of the outer sheath 991 ; and the slit portion is 
sealed by a sealing agent such as rubber or an adhesive 
agent to obtain a similar effect. 
[01 74] FIGS. 1 1 1 A, 1 1 1 B and 1 1 2 show a seventh em- 
bodiment of the endoscope hood. The endoscope hood 
according to this embodiment is a transparent sheath 
1 001 suitable to insert a diagonal-view or side-view type 
endoscope. The sheath body 1 002 of the transparent 
sheath 1001 has a lower opening 1003 in the opening 
portion in the lower surface thereof. Moreover, a trans- 
parent shutter member 1004 is attached to the lower 
opening 1 003 in such a manner that the shutter member 

1 004 can be opened and closed. A shutter guide groove 

1 005 is, as shown in FIG. 7, formed in the surface of the 
lower opening 1003. The shutter member 1004 is re- 
ceived in the shutter guide groove 1 005. Note that a wa- 
ter sealing member, such as rubber or grease, maintains 
water sealing between the shutter guide groove 1005 
and the shutter member 1004. A leading end of an op- 
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eration rod 1 006 is secured to the shutter member 1 004. 
The base portion of the operation rod 1 006 is connected 
to an operation ring 1 007 slidably disposed on the outer 
surface of the sheath body 1002 of the transparent 
sheath 1001. By rearwards sliding the operation ring 
1007, the shutter member 1004 is, as shown in FIG, 
111 B, rearwards slid so that the lower opening 1 003 of 
the sheath body 1002 is opened. 
[0175] Therefore, in a state of this embodiment, as 
shown in FIG. 1 1 1 A, in which the lower opening 1 003 of 
the sheath body 1002 of the transparent sheath 1001 is 
closed by the shutter member 1004, the diagonal-view 
type or side-view type endoscope is inserted. Thus, 
state of the organic tissue can be observed through the 
transparent wall of the shutter member 1004 with the 
diagonal-view type or side-view type endoscope. Since 
the space between the shutter guide groove 1005 and 
the shutter member 1 004 is sealed against water by the 
sealing member against water, such as rubber or 
grease, the inside portion of the sheath body 1002 can 
be sealed against water. Thus, introduction of liquid into 
the sheath body 1002 can be prevented. By rearwards 
sliding the operation ring 1007 to rearwards slide the 
shutter member 1 004 as shown in FIG. 1 1 1 B, the lower 
opening 1003 of the sheath body 1002 is opened. 
Therefore, in the foregoing case, the organic tissue can 
directly be observed through the lower opening 1 003 of 
the sheath body 1 002 by the diagonal-view type or side- 
view type endoscope in the transparent sheath 1001 
without transmission through the transparent wall of the 
shutter member 1004. Thus, a clear visual field can be 
obtained with the diagonal-view type or side-view type 
endoscope diagonal-view type or side-view type endo- 
scope. Since the leading end of the diagonal-view type 
or side-view type endoscope is accommodated in the 
sheath body 1 002 at this time, the leading end of the 
diagonal-view type or side-view type endoscope does 
not project over the sheath body 1002. Therefore, con- 
tamination due to contact of the diagonal-view type or 
side-view type endoscope with the organic tissue can 
be prevented during the period in which the shutter 
member 1004 is opened. 

[0176] FIGS. 113Aand 113Bshowan eighth embod- 
iment of the endoscope hood. A sheath 1010, which is 
the endoscope hood according to this embodiment, is 
made of a transparent material and has a wedge-like 
leading end. The sheath 1 01 0 has an opening 1 011 . An 
endoscope 1 01 2 is a diagonal-view type endoscope. As 
shown in FIG. 113A, observation can be performed 
through an opening 1011. By rotating the endoscope 
1012 by 180° to slightly rearwards move, observation 
through the transparent portion of the sheath 1 01 0 can 
be performed, as shown in FIG. 113B. 



Claims 

1 . A system for evulsing an elongated subcutaneous 



tissue, comprising: 

an endoscope (20) to be inserted into subcuta- 
neous tissue through a skin cut portion to ob- 
5 serve the elongated tissue to be evulsed and 

existing under the skin; 

dissecting means to be inserted into the subcu- 
taneous tissue through said skin cut portion so 
10 as to dissect the elongated tissue to be evulsed 

from surrounding tissues in order to form an 
elongated cavity along the elongated tissue to 
be evulsed and below the skin; 

'5 elongated cavity maintaining means (62, 672) 

to be inserted from said skin cut portion into the 
elongated cavity formed by said dissecting 
means and to be retained in the elongated cav- 
ity in order to maintain, by itself, around the 
elongated tissue to be evulsed, a treatment 
space which permits said endoscope (20) to be 
inserted and removed and which enables treat- 
ment of the elongated tissue to be evulsed to 
be performed; and 

at least one treatment tool (91 , 92, 130) to be 
inserted into the treatment space maintained by 
said cavity maintaining means (62, 672) in or- 
der to perform, in the treatment space, treat- 
ment required to evulse the elongated tissue to 
be evulsed. 

2. A system for evulsing an elongated subcutaneous 
tissue according to claim 1 , wherein 
said dissecting means consists of 
a dissector (10) having an insertion passage which 
permits said endoscope (20) to be inserted, which 
is inserted into the subcutaneous tissue through the 
skin cut portion together with the endoscope (20) 
and which forms the elongated cavity along the 
elongated tissue to be evulsed and below the skin 
while dissecting tissue adjacent to the elongated tis- 
sue, to be evulsed, under observation with said en- 
doscope (20); 

tissue protective means (30) to be inserted into the 
elongated cavity formed by said dissector (1 0) from 
the skin cut portion to be retained in the elongated 
cavity so as to cover and protect the tissue to be 
evulsed; 

and expansion means to be inserted into the elon- 
gated cavity formed by said dissector (1 0) from the 
skin cut portion to expand the elongated cavity 
formed by said dissector (1 0) around the elongated 
tissue to be evulsed and protected by said tissue 
protective means. 

3. A system for evulsing an elongated subcutaneous 
tissue according to claim 2, wherein said dissector 
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(1 0) is an elongated tubular member (11) having an 
insertion hole through which said endoscope (20) 
can be inserted and an observation portion (15b) 
which is formed at least in a portion of said tubular 
member and which permits observation with said 
endoscope (20), and the shape of the leading end 
of said tubular member is formed to be smooth so 
to be capable of dissecting the elongated tissue to 
be evulsed in such a manner that said tubular mem- 
ber does not damage the elongated tissue to be 
evulsed. 

4. A system for evulsing an elongated subcutaneous 
tissue according to claim 3, wherein said dissector 
(20) consists of an elongated tubular portion (1 1 ) 
and a leading end portion (12) formed at the leading 
end of said tubular portion and having an observa- 
tion portion (15b) which enables observation with 
said endoscope (20) to be performed, and the outer 
diameter of said leading end portion (12) is larger 
than the outer diameter of said tubular portion (11 ). 

5. A system for evulsing an elongated subcutaneous 
tissue according to claim 1 , wherein 

said dissecting means has 
a tubular member having an insertion passage, 
through which said endoscope (20) can be inserted, 
a leading end (526) having an observation portion 
which permits observation with said endoscope 
(20) to be performed and a base portion (522) and 
a balloon (516) disposed on the outer surface of 
said tubular member at a position between the lead- 
ing end (526) and the base portion (522), said bal- 
loon (516) being capable of expanding in a radial 
direction of said tubular member. 

6. A system for evulsing an elongated subcutaneous 
tissue according to claim 2, wherein said tissue pro- 
tecting means (30) has guide means (30a) for guid- 
ing said expansion means and said elongated cav- 
ity maintaining means (62, 672) to be inserted into 
the elongated cavity formed around the elongated 
tissue to be evulsed. 

7. A system for evulsing an elongated subcutaneous 
tissue according to claim 2, wherein said dissector 
(1 0) has, at a position near an operator, a connec- 
tion portion (13a) which can detachably be connect- 
ed to said tissue protective means (30). 

8. A system for evulsing an elongated subcutaneous 
tissue according to claim 2, wherein said expansion 
means consists of substantially flat body (50) por- 
tion to be inserted into the elongated cavity formed 
around the elongated tissue to be evulsed so as to 
expand the elongated cavity while dissecting tissue 
around the elongated tissue to be evulsed, and an 
operation rod (101) for moving said body portion 



within the elongated cavity formed around the elon- 
gated tissue to be evulsed, and at least either of the 
two end portions of said body portion (50) is ta- 
pered. 

5 

9. A system for evulsing an elongated subcutaneous 
tissue according to claim 2, wherein said expansion 
means is an elongated tubular member (1 OA) hav- 
ing an insertion hole through which said endoscope 

10 (20) can be inserted and an observation portion 
(12A) which is formed at least in a portion of said 
tubular member (10A) and which permits observa- 
tion with said endoscope, and 
the circumferential length of the leading end portion 

15 of said tubular member (1 OA) is longer than the cir- 
cumferential length of the maximum-diameter por- 
tion of said dissector (1 0) to be inserted into the cav- 
ity. 

20 10. A system for evulsing an elongated subcutaneous 
tissue according to claim 1 , wherein said elongated 
cavity maintaining means (62, 672) has a body por- 
tion which is forcibly brought into contact with the 
tissues surrounding the elongated tissue to be 
25 evulsed and which includes the treatment space 
formed therein, and said body portion has at least 
one opening through which at least one treatment 
tool (91 , 92, 130) can be introduced into said treat- 
ment space. 

30 

11. A system for evulsing an elongated subcutaneous 
tissue according to claim 1 , wherein said cavity 
maintaining means (62, 672) has a body portion 
which is forcibly brought into contact with the tissue 

35 surrounding the tissue to be evulsed and which in- 
cludes the treatment space formed therein, and 
said body portion has at least one opening through 
which said endoscope (20) and said treatment tool 
(91 , 92, 130)can be simultaneously introduced into 
40 said treatment space. 

12. A system for evulsing an elongated subcutaneous 
tissue according to claim 1 , wherein said elongated 
cavity maintaining means (672) includes first 

45 means (672B, 672C) capable of forcibly displacing 
the tissue surrounding the tissue to be evulsed to- 
ward the tissue to be evulsed, and second means 
(672A) which movably guides said first means 
(672B, 672C) and which forcibly displaces the tis- 
50 sues surrounding the elongated tissue to be 
evulsed into a direction opposite to the direction of 
displacement performed by said first means (672B, 
672C). 

55 13. A system for evulsing an elongated subcutaneous 
tissue according to claim 1 , wherein said treatment 
tool (1 30) consists of two shafts (1 33, 1 34) capable 
of relatively moving in the axial direction of said 
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treatment tool, a pair of hooks (135, 136) each of 
which is provided for the leading end of each of said 
shafts (133, 134) and which project to the side por- 
tions of said shafts (1 33, 1 34) in the same direction; 
and operation means (1 40) which relatively moves 5 
said two shafts (1 33, 1 34) so as to change the dis- 
tance between said pair of hooks (135, 136). 



Patentansp ruche 10 

1. System zur Entnahme langlichen subkutanen Ge- 
webes, mit: 

einem Endoskop (20), welches in subkutantes '5 
Gewebe durch einen Hautschnittbereich ein- 
fuhrbar ist, um das zu entnehmende und unter 3. 
der Haut befindliche langliche Gewebe zu be- 
trachten; 

einer Seziereinrichtung, welche in das subku- 20 
tante Gewebe durch den Hautschnittbereich 
einfuhrbar ist, so dass sie das zu entnehmende 
langliche Gewebe vom umgebenden Gewebe 
abtrennt, um eine langliche Aushohlung ent- 
lang des zu entnehmenden Gewebes und un- 25 
terhalb der Haut zu bilden; 
einer die langliche Aushohlung aufrecht erhal- 
tenden Einrichtung (62, 672), welche von dem 
Hautschnittbereich in die langliche Aushoh- 
lung, die von der Seziereinrichtung gebildet 30 
wird, einfuhrbar und in der langlichen Aushoh- 
lung zuriickbehaltbar ist, um durch sich selbst 4. 
um das zu entnehmende langliche Gewebe 
herum einen Behandlungsraum aufrechtzuer- 
halten, der es erlaubt, das Endoskop (20) ein- 35 
zufuhren und zu entfernen, und der es ermog- 
licht, eine Behandlung des zu entnehmenden 
Gewebes durchzufuhren; und 
mindestens einem Behandlungswerkzeug (91 , 
92, 130), welches in den Behandlungsraum, 40 
der durch die Aushohlung aufrecht erhalten- 
dende Einrichtung (62, 672) erhalten wird, ein- 
fuhrbar ist, um in dem Behandlungsraum eine 
Behandlung durchzufuhren, welche notwendig 5. 
ist, um das zu entnehmende langliche Gewebe 45 
zu entnehmen. 

2. System zur Entnahme langlichen subkutanen Ge- 
webes nach Anspruch 1, wobei die Seziereinrich- 
tung aus so 

einem Sezierteil (10) mit einem Einfuhrungs- 
durchgang, der es erlaubt, das Endoskop (20) ein- 
zufuhren, welches durch den Hautschnittbereich 
zusammen mit dem Endoskop (20) in das subkuta- 
ne Gewebe einfuhrbar ist und eine langliche Aus- 55 
hohlung entlang des zu entnehmenden Gewebes 
und unterhalb der Haut bildet, wahrend es das Ge- 
webe, das an das zu entnehmende langliche Ge- 



webe angrenzt, unter Beobachtung mit dem Endo- 
skop (20) abtrennt; 

einer Gewebeschutzeinrichtung (30), welche 
von dem Hautschnittbereich in die durch das Se- 
zierteil (1 0) gebildete langliche Aushohlung einfuhr- 
bar ist und in der langlichen Aushohlung zuruckbe- 
haltbar ist, um das zu entnehmende Gewebe zu be- 
decken und zu schutzen; und 

einer Aufweitungseinrichtung besteht, welche 
von dem Hautschnittbereich in die durch das Se- 
zierteil (1 0) gebildete langliche Aushohlung einfuhr- 
bar ist, um die langliche Aushohlung aufzuweiten, 
die durch das Sezierteil (1 0) um das zu entnehmen- 
de langliche Gewebe gebildet wird und durch die 
Gewebeschutzeinrichtung geschutzt wird. 

System zur Entnahme langlichen subkutanen Ge- 
webes nach Anspruch 2, wobei das Sezierteil (10) 
ein langliches rdhrenformiges Teil (11) ist, das ein 
Einfuhrungsloch, durch welches das Endoskop (20) 
eingefuhrt werden kann, und einen Beobachtungs- 
abschnitt (15b) besitzt, der mindestens in einem 
Abschnitt des rohrenformigen Teils ausgebildet ist 
und der die Beobachtung mit dem Endoskop (20) 
erlaubt, wobei 

die Form des vorderen Endes des rohrenfor- 
migen Teils derart glatt gestaltet ist, dass es imstan- 
de ist, das zu entnehmende langliche Gewebe der- 
art abzutrennen, dass das rohrenformige Teil nicht 
das zu entnehmende Gewebe verletzt. 

System zur Entnahme langlichen subkutanen Ge- 
webes nach Anspruch 3, bei dem das Sezierteil (10) 
aus einem langlichen rohrenformigen Abschnitt (1 1 ) 
und einem vorderen Endabschnitt (12) besteht, 
welcher am vorderen Ende des rohrenfomigen Ab- 
schnitts ausgebildet ist und einen Beobachtungs- 
abschnitt (15b) hat, der es ermoglicht, eine Beob- 
achtung mit dem Endoskop (20) durchzufuhren, 
wobei der AuBendurchmesser des vorderen End- 
abschnitts (12) groBer ist ais der AuBendurchmes- 
ser des rohrenformigen Teils (11). 

System zur Entnahme langlichen subkutanen Ge- 
webes nach Anspruch 1, wobei die Seziereinrich- 
tung 

ein rdhrenformiges Teil mit einem Einfuh- 
rungsdurchgang, durch den das Endoskop (20) ein- 
gefuhrt werden kann, 

ein vorderes Ende (526) mit einem Beobach- 
tungsabschnitt, der es erlaubt, eine Beobachtung 
mit dem. Endoskop (20) durchzufuhren, 

einen Basisabschnitt (522) und 

einen Ballon (516) aufweist, der auf der au- 
Beren Oberflache des rohrenformigen Teils an einer 
Stelle zwischen dem vorderen Ende (526) und dem 
Basisabschnitt (522) angebracht und imstande ist, 
sich in radialer Richtung des rohrenformigen Teils 
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auszuweiten. 

6. System zur Entnahme langlichen subkutanen Ge- 
webes nach Anspruch 2, wobei die Gewebeschutz- 
einrichtung (30) eine Fiihrungseinrichtung (30a) 5 
hat, urn die Aufweitungseinrichtung und die langli- 
che Aushohlung aufrecht erhaltende Einrichtung 
(62, 672), die in die langliche Aushohlung, welche 
urn das zu entnehmende Gewebe gebildet wird, 
einfiihrbar sind, zu fuhren. 10 

7. System zur Entnahme langlichen subkutanen Ge- 
webes nach Anspruch 2, wobei das Sezierteil (10) 
an einer Steile nahe der Bedienungsperson einen 
Verbindungsabschnitt (13a) hat, der losbar mit der '5 
Gewebeschutzeinrichtung (30) verbunden werden 
kann. 

8. System zur Entnahme langlichen subkutanen Ge- 
webes nach Anspruch 2, wobei die Aufweitungsein- 20 
richtung aus 

einem im Wesentlichen flachen Korperab- 
schnitt (50), der in die langliche Aushohlung, wel- 
che um das zu entnehmende Gewebe gebildet wird, 
einfiihrbar ist, um die langliche Aushohlung aufzu- 25 
weiten, wahrend das Gewebe um das zu entneh- 
mende Gewebe abtrennt wird, und 

einer Bedienstange (101) besteht, um den 
Korperabschnitt innerhalb der langlichen Aushoh- 
lung, welche um das zu entnehmende Gewebe ge- 30 
bildet wird, zu bewegen, wobei 

sich wenigstens einer der zwei Endabschnitte 
des Korperabschnitts (50) verjungt. 

9. System zur Entnahme langlichen subkutanen Ge- 35 
webes nach Anspruch 2, bei dem die Aufweitungs- 
einrichtung ein langliches rohrenformiges Teil (1 OA) 

ist, welches ein Einfuhrungsloch, durch welches 
das Endoskop (20) eingefuhrt werden kann, und ei- 
nen Beobachtungsabschnitt (12A) besitzt, derzu- 40 
mindest in einem Teil des rohrenformigen Teils 
(10A) ausgebildet ist und der die Beobachtung mit 
dem Endoskop erlaubt, wobei 

die Umfangslange des vorderen Endab- 
schnitts des rohrenformigen Teils (10A) groGer ist 45 
als die Umfangslange des Abschnitts des in die 
Aushohlung einzufuhrenden Sezierteils (10) mit 
dem groBten Durchmesser. 

10. System zur Entnahme langlichen subkutanen Ge- so 
webes nach Anspruch 1, wobei die langliche Aus- 
hohlung aufrecht erhaltende Einrichtung (62, 672) 
einen Korperabschnitt hat, der mit Kraft mit dem 
Gewebe in Kontakt gebracht wird, welches das zu 
entnehmende langliche Gewebe umgibt, und das 55 
den darin gebildeten Behandlungsraum ein- 
schlieBt, wobei 

der Korperabschnitt mindestens eine Offnung 



hat, durch welche mindestens ein Behahdlungs- 
werkzeug (91, 92, 130) in den Behandlungsraum 
eingefuhrt werden kann. 

11. System zur Entnahme langlichen subkutanen Ge- 
webes nach Anspruch 1 , bei dem die Aushohlung 
aufrecht eitialtende Einrichtung (62, 672) einen 
Korperabschnitt hat, der mit Kraft mit dem Gewebe, 
welches das zu entnehmende Gewebe umgibt, in 
Kontakt gebracht wird und der den darin gebildeten 
Behandlungsraum einschlieBt, wobei 

der Korperabschnitt mindestens eine Offnung 
hat, durch welche das Endoskop (20) und das Be- 
handlungswerkzeug (91, 92, 130) in den Behand- 
lungsraum gleichzeitig eingefuhrt werden konnen. 

12. System zur Entnahme langlichen subkutanen Ge- 
webes nach Anspruch 1 , wobei die langliche Aus- 
hohlung aufrecht erhaltende Einrichtung (672) 

eine erste Einrichtung (672B, 672C), die im- 
stande ist, mit Kraft das Gewebe, welches das zu 
entnehmende Gewebe umgibt, in Richtung des zu 
entnehmenden Gewebes zu verdrangen, und 

eine zweite Einrichtung (672A) aufweist, die 
beweglich die erste Einrichtung (672B, 672C) fuhrt 
und mit Kraft das Gewebe, welches das zu entneh- 
mende Gewebe umgibt, in die entgegengesetzte 
Richtung, der durch die erste Einrichtung (672B, 
672C) durchgefuhrten Verdrangung, verdrangt. 

13. System zur Entnahme langlichen subkutanen Ge- 
webes nach Anspruch 1, wobei das Behandlungs- 
werkzeug (130) aus 

zwei Schaften (133, 134), die imstande sind, 
sich relativ in der axialen Richtung des Behand- 
lungswerkzeuges zu bewegen, 

einem Paarvon Haken (135, 136), von wel- 
chen jeder fur das vordere Ende jeden Schaftes 
(1 33, 1 34) vorgesehen ist und die zu den Seitenab- 
schnitten der Schafte (1 33, 1 34) in die gleiche Rich- 
tung vorstehen, und 

einer Bedieneinrichtung (140) besteht, wel- 
che die zwei Schafte (133, 134) relativ zueinander 
bewegt, um den Abstand zwischen dem Paar von 
Haken (135, 136) zu andern. 



Revendtcations 

1. Systeme d'evulsion de tissu sous-cutane allonge, 
comprenant : 

un endoscope (20) a inserer dans un tissu 
sous-cutane par une partie incisee de peau 
pour observer le tissu allonge a evulser et exis- 
tant sous la peau ; 

un moyen de dissection a inserer dans le tissu 
sous-cutane par ladite partie incisee de peau 
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de maniere a dissequer te tissu allonge a evul- 
ser des tissus environnants afin de former une 
cavite allongee le long du tissu allonge a evul- 
ser et sous la peau ; 

un moyen de maintien de cavite allongee (62, 5 
672) a inserer depuis ladite partie incisee de 
peau dans la cavite allongee formee par (edit 
moyen de dissection et a retenir dans la cavite 
allongee afin de maintenir, par lui-meme, 
autour du tissu allonge a evulser, un espace de 10 
traitement qui permette d'inserer et de retirer 
ledit endoscope (20) et qui permette d'effectuer 
un traitement du tissu allonge a evulser ; et 
au moins un outil de traitement (91 , 92, 130) a 
inserer dans Tespace de traitement maintenu '5 
par ledit moyen de maintien de cavit6 (62, 672) 
afin d'effectuer, dans I'espace de traitement, un 
traitement necessaire pour evulser le tissu al- 
longe a evulser. 

20 

Systeme d'evulsion de tissu sous-cutane allonge 
selon la revendication 1, dans lequel 
ledit moyen de dissection est compose de 
un dissecteur (10) ayant un passage d'insertion qui 
permet d'inserer ledit endoscope (20), qui est insere 25 
dans le tissu sous-cutane par la partie incisee de 
peau conjointement avec ('endoscope (20) et qui 
forme la cavite allongee le long du tissu allonge a 
evulser et sous la peau tout en dissequant un tissu 
adjacent au tissu allonge a evulser, sous observa- 30 
tion avec ledit endoscope (20) ; 
un moyen de protection de tissu (30) a inserer dans 
la cavite allongee formee par ledit dissecteur (1 0) 
depuis la partie incisee de peau a retenir dans la 
cavite allongee de maniere a recouvrir et proteger 35 
te tissu a evulser ; 

et un moyen de dilatation a inserer dans la cavite 
allongee formee par ledit dissecteur (1 0) depuis la 
partie incisee de peau pour dilater la cavite allongee 
formee par ledit dissecteur (1 0) autour du tissu al- *o 
long6 a evulser et protege par ledit moyen de pro- 
tection de tissu. 

Systeme d'evulsion de tissu sous-cutane allonge 
selon la revendication 2, dans lequel ledit dissec- 45 
teur (1 0) est un element tubulaire allonge (11 ) ayant 
un trou d'insertion par lequel ledit endoscope (20) 
peut etre insere et une partie d'observation (15b) 
qui est formee au moins dans une partie dudit ele- 
ment tubulaire et qui permet une observation avec so 
ledit endoscope (20), et la forme de Textremite de 
tete dudit element tubulaire est formee pour etre lis- 
se afin d'etre capable de dissequer le tissu allonge 
a evulser d'une maniere telle que ledit element tu- 
bulaire n'endommage pas le tissu allonge a evulser. 55 

Systeme d'evulsion de tissu sous-cutane allonge 
selon la revendication 3, dans lequel ledit dissec- 



teur (10) est compose d'une partie tubulaire allon- 
gee (11) et d'une partie d'extremite de tete (12) for- 
mee a Textremite de tete de ladite partie tubulaire 
et ayant une partie d'observation (15b) qui permet 
d'effectuer une observation avec ledit endoscope 
(20), et le diametre exterieur de ladite partie d'ex- 
tremite de tete (12) est plus grand que le diametre 
exterieur de ladite partie tubulaire (11). 

5. Systeme d'evulsion de tissu sous-cutane allonge 
selon la revendication 1 , dans lequel 

ledit moyen de dissection a 
un element tubulaire ayant un passage d'insertion 
par lequel ledit endoscope (20) peut dtre insere, 
une extremite de tete (526) ayant une partie d'ob- 
servation qui permet d'effectuer une observation 
avec ledit endoscope (20) et une partie de base 
(522) et un ballon (51 6) disposes sur la surface ex- 
terieure 

dudit element tubulaire a une position entre Textre- 
mite de tdte (526) et la partie de base (522), ledit 
ballon (516) etant capable de se dilater dans une 
direction radiate dudit element tubulaire. 

6. Systeme d'evulsion de tissu sous-cutane allonge 
selon la revendication 2, dans lequel ledit moyen de 
protection de tissu (30) a un moyen de guidage 
(30a) pour guider ledit moyen de dilatation et ledit 
moyen de maintien de cavite allongee (62, 672) a 
inserer dans la cavite allongee formee autour du tis- 
su allonge a evulser. 

7. Systeme d'evulsion de tissu sous-cutane allonge 
selon la revendication 2, dans lequel ledit dissec- 
teur (10) a, a une position proche d'un operateur, 
une partie de connexion (13a) qui peut etre reliee 
de maniere amovible audit moyen de protection de 
tissu (30). 

8. Systeme d'evulsion de tissu sous-cutane allonge 
selon la revendication 2, dans lequel ledit moyen de 
dilatation est compose d'une partie de corps quasi- 
ment plate (SO) a inserer dans la cavite allongee 
formee autour du tissu allonge a evulser de maniere 
a dilater la cavite allongee tout en dissequant un 
tissu autour du tissu allonge a evulser, et une tige 
de fonctionnement (1 01 ) pour depiacer ladite partie 
de corps a Tinterieur de la cavite allongee formee 
autour du tissu allonge a evulser, et au moins Tune 
ou Tautre des deux parties d'extremite de ladite par- 
tie de corps (50) est conique. 

9. Systeme d'evulsion de tissu sous-cutane allonge 
selon la revendication 2, dans lequel ledit moyen de 
dilatation est un element tubulaire allonge (10A) 
ayant un trou d'insertion par lequel ledit endoscope 
(20) peut etre insere et une partie d'observation 
(i 2A) qui est formee au moins dans une partie dudit 
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element tubulaire (1 OA) et qui permet une observa- 
tion avec led it endoscope, et 
la longueur circonferentielle de la partie d'extremite 
de tete dud it element tubulaire (10A) est plus Ion- 
gue que la longueur circonferentielle de la partie de s 
diametre maximal dudit dissecteur (10) a inserer 
dans la cavite. 

10. Systeme d'evulsion de tissu sous-cutane allonge 
.selon la revendication 1 , dans lequel (edit moyen de 10 
maintien de cavite allongee (62, 672) a une partie 

de corps qui est mise de force en contact avec les 
tissus entourant le tissu allonge a evulser et qui in- 
clut I'espace de traitement forme a I'interieur, et la- 
dite partie de corps a au moins une ouverture par *5 
laquelle au moins un outil de traitement (91 ( 92, 
130) peut etre introduit dans ledit espace de traite- 
ment. 

11. Systeme d'evulsion de tissu sous-cutane allonge 20 
selon la revendication 1 , dans lequel ledit moyen de 
maintien de cavite (62, 672) a une partie de corps 

qui est mise de force en contact avec le tissu en- 
tourant le tissu a evulser et qui inclut I'espace de 
traitement forme a I'interieur, et ladite partie de 25 
corps a au moins une ouverture par laquelle ledit 
endoscope (20) et ledit outil de traitement (91, 92, 
1 30) peuvent etre introduits simultanement dans le- 
dit espace de traitement. 

30 

12. Systeme d'evulsion de tissu sous-cutane allonge 
selon la revendication 1 , dans lequel ledit moyen de 
maintien de cavit6 allongee (672) comporte un pre- 
mier moyen (672B, 672C) capable de ddplacer de 
force le tissu entourant le tissu a evulser vers le tis- 35 
su a evulser, et un second moyen (672A) qui guide 

de maniere mobile ledit premier moyen (672B, 
672C) et qui deplace de force les tissus entourant 
le tissu allonge a evulser dans une direction oppo- 
see a la direction du deplacement effectue par ledit 40 
premier moyen (672B, 672C). 

13. Systeme d'evulsion de tissu sous-cutane allongd 
selon la revendication 1, dans lequel ledit outil de 
traitement (130) est compost de deux arbres (133, 45 
134) capables de se dgplacer relativement dans la 
direction axiale dudit outil de traitement, une paire 

de crochets (135, 136) dontchacun est foumi pour 
I'extr6mit6 de tete de chacun desdits arbres (133, 
134) et qui se projettent vers les parties laterales $6 
desdits arbres (133, 134) dans la meme direction ; 
et un moyen de fonctionnement (140) qui deplace 
relativement lesdits deux arbres (133, 134) de ma- 
niere a modifier la distance entre ladite paire de cro- 
chets (135, 136). 55 
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